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J I T L E   M O D I F I E D   ^  

jsee  f r o n t   p a g e   o * I $  

The  i n v e n t i o n   c o n c e r n s   n o v e l   p h e n y l   e t h e r s ,   .*»;,;■!'* 

a n d ,   more  p a r t i c u l a r l y ,   n o v e l   e t h e r s   c o n t a i n i n g   a  "■•"■i 

( 2 - h y d r o x y - - 3 - p h e n o x y p r o p y l ) a m i n o   g r o u p ,   w h i c h   e t h e r s  

5  s t i m u l a t e   t h e r m o g e n e s i s   in  w a r m - b l o o d e d   a n i m a l s   and  a r e   .  , " '  

of  u se   in  t he   t r e a t m e n t   of  o b e s i t y   and  r e l a t e d   v \  
c o n d i t i o n s ,   s u c h   as  o b e s i t y   in  m a t u r e   o n s e t   d i a b e t i c s .   ! \ ~  

The  i n v e n t i o n   a l s o   p r o v i d e s   p h a r m a c e u t i c a l   c o m p o s i t i o n s  
f o r   use   in  t he   a d m i n i s t r a t i o n   of  t he   p h e n y l   e t h e r s   of  , 

10  t he   i n v e n t i o n   to  w a r m - b l o o d e d   a n i m a l s   and  p r o c e s s e s   f o r   . 
t he   m a n u f a c t u r e   of  t he   n o v e l   p h e n y l   e t h e r s .  

In  E u r o p e a n   p a t e n t   a p p l i c a t i o n ,   p u b l i c a t i o n  

no  1 4 0 2 4 3   t h e r e   is   d e s c r i b e d   a  s e r i e s   of  p h e n o x y a c e t i c  
a c i d   d e r i v a t i v e s   w h i c h   a r e   s a i d   to  be  of  v a l u e   in  . 

15  t r e a t i n g   o b e s i t y .   We  h a v e   now  d i s c o v e r e d   ( and   t h i s   is  a  
b a s i s   f o r   t h e   t h e   p r e s e n t   i n v e n t i o n )   t h a t ,   s u r p r i s i n g l y ,   * 

c e r t a i n   n o v e l   e t h e r s   of  t he   f o r m u l a   I  d e f i n e d   b e l o w ,  
w h i c h   d i f f e r   f rom  t h e   c o m p o u n d s   of  t h e   a r t   in  h a v i n g   a n  

o x y g e n   l i n k   i n t e r p o s e d   b e t w e e n   t he   a l k y l e n e   c h a i n   and  ''■*■* 

20  t h e   p h e n o x y a c e t i c   a c i d   m o i e t y ,   p o s s e s s   s i g n i f i c a n t   ■ 

t h e r m o g e n i c   p r o p e r t i e s   at  d o s e s   w h i c h   c a u s e   r e l a t i v e l y  
l i t t l e   c a r d i a c   s t i m u l a t i o n ,   i t   b e i n g   u n d e r s t o o d   t h a t  

s e l e c t i v i t y   of  t h e r m o g e n i c   e f f e c t   is   an  i m p o r t a n t  

r e q u i r e m e n t   f o r   a  u s e f u l   a g e n t   in  t h e   t r e a t m e n t   o f ,   f o r   ;, 
25  e x a m p l e ,   o b e s i t y   and  r e l a t e d   c o n d i t i o n s . . .  

A c c o r d i n g   to  t he   i n v e n t i o n   t h e r e   is  p r o v i d e d   a  ' / '  

p h e n o x y a c e t i c   a c i d   d e r i v a t i v e   of  t he   f o r m u l a   I  [ s e t   ou t   * 

h e r e i n a f t e r   t o g e t h e r   w i t h   the   o t h e r   c h e m i c a l   f o r m u l a e   v̂  v 
i d e n t i f i e d   by  Roman  n u m e r a l s ]   w h e r e i n   R*  is   h y d r o g e n   o r  

30  f l u o r o ;   r2  and  r3  a r e   i n d e p e n d e n t l y   s e l e c t e d   f rom  -  , 
h y d r o g e n   and  ( l - 3 C ) a l k y l ;   and  Z  i s   h y d r o x y m e t h y l   or  a  .:  : 
g r o u p   of  t he   f o r m u l a   - C 0 . R 4   in  w h i c h   R4  is   h y d r o x y ,   >v,  . 

.  ■  ■,&':■ 
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(1—  6 C ) a l k o x y   or  a m i n o j   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  

s a l t   t h e r e o f   as  a p p r o p r i a t e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   c o m p o u n d s   o f  

f o r m u l a   I  c o n t a i n   one  or  two  a s y m m e t r i c   c a r b o n   a t oms   a n d  

5  can  e x i s t   as  o p t i c a l l y   a c t i v e   e n a n t i o a e r s   or  a s  

o p t i c a l l y   i n a c t i v e   r a c e m a t e s .   The  p r e s e n t   i n v e n t i o n  

e n c o m p a s s e s   any  e n a n t i o m e r ,   r a c e m a t e   a n d / o r   (when   t w o  

a s y m m e t r i c   c a r b o n   a toms   a r e   p r e s e n t )   d i a s t e r e o i s o m e r   , 
w h i c h   p o s s e s s e s   t h e r m o g e n i c   p r o p e r t i e s   in  warm—  b l o o d e d  

10  a n i m a l s ,   i t   b e i n g   w e l l   known  in  t h e   c h e m i c a l   a r t   how  t o  

p r e p a r e   i n d i v i d u a l   e n a n t i o m e r s ,   f o r   e x a m p l e   b y  

r e s o l u t i o n   of  t h e   r a c e m a t e   or  by  s  t e r e o s p e c i f   i c  

s y n t h e s i s ,   and  how  to  d e t e r m i n e   t he   t h e r m o g e n i c  

p r o p e r t i e s ,   f o r   e x a m p l e ,   u s i n g   t h e   s t a n d a r d   t e s t s  

15  d e s c r i b e d   h e r e i n a f t e r .  

The  g r o u p   —  OCH2Z  i s   g e n e r a l l y   l o c a t e d   in  t h e  

met  a—  or  para—  p o s i t i o n   r e l a t i v e   to  t h e   o x y e t h y l a m i n o  

s ide—  c h a i n ,   of  w h i c h   p o s i t i o n s   t h e   para—  p o s i t i o n   i s  

p r e f e r r e d .  

20  „,  _._  A  . p r e f e r r e d   v a l u e   f o r   R.1  is   h y d r o g e n .  

A  p a r t i c u l a r   v a l u e   f o r   R2  or  R3  i s ,   f o r  

e x a m p l e ,   h y d r o g e n ,   m e t h y l ,   e t h y l   or  p r o p y l ,   of  w h i c h  

v a l u e s ,   h y d r o g e n   or  m e t h y l   a r e   g e n e r a l l y   p r e f e r r e d .  

A  p a r t i c u l a r   v a l u e   f o r   R^  when  i t   is   (  1—  6C)— 

25  a l k o x y   i s ,   f o r   e x a m p l e ,   m e t h o x y ,   e t h o x y ,   b u t o x y   or  t_— 

b u t o x y .  

A  p r e f e r r e d   v a l u e   f o r   Z  i s   a  g r o u p   of  t h e  

f o r m u l a   —  C O . R * .  

P r e f e r r e d   v a l u e s   f o r   R  ̂ i n c l u d e   h y d r o x y ,  

30  a m i n o ,   m e t h o x y   and  t_—  b u t o x y .  

T y p i c a l   c o m p o u n d s   of  f o r m u l a   I  a r e   s e t  

ou t   in  t h e   a c c o m p a n y i n g   E x a m p l e s   and ,   of  t h e s e ,   t h a t  

d e s c r i b e d   in  E x a m p l e   1  is  of  p a r t i c u l a r   i n t e r e s t ,   and  i s  

p r o v i d e d ,   t o g e t h e r   w i t h   i t s   p h a r m a c e u t i c a l l y   a c c e p t a b l e  

35  acid—  a d d i t i o n   s a l t s ,   as  a  f u r t h e r   f e a t u r e   of  t h e  

i n v e n t i o n .  
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A  p r e f e r r e d   g r o u p   of  c o m p o u n d s   of  t h e  
I n v e n t i o n   c o m p r i s e s   t h o s e   " c o m p o u n d s   of  f o r m u l a   I  w h e r e i n  
R1  is   h y d r o g e n ,   r2  i s   h y d r o g e n   or  m e t h y l ,   r3  i 8  
h y d r o g e n ,   Z  is   a  g r o u p   of  t h e   f o r m u l a   - C 0 . R 5   ln  w h i c h   R5 

5  i s   h y d r o x y ,   ( l - 4 C ) a l k o x y   ( s u c h   as  m e t h o x y ,   e t h o x y   or  t -  
b u t o x y )   or  is   a m i n o ,   and  the   g r o u p s   -OCH2Z  and  -  
0 C H 2 c r 2 r 3 N H -   a r e   a t t a c h e d   in   j>ara   r e l a t i o n s h i p ,  
t o g e t h e r   w i t h   t h e   p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s  
t h e r e o f ,   as  a p p r o p r i a t e .  

10  The  c o m p o u n d s   of  f o r m u l a   I  a r e   b a s i c   and  may  
be  i s o l a t e d   and  u s e d   e i t h e r   in  t he   f o rm  of  t he   f r e e   b a s e  
or  of  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d - a d d i t i o n   s a l t  
t h e r e o f .   m   a d d i t i o n ,   t h o s e   c o m p o u n d s   of  f o r m u l a   I  
w h e r e i n   R*  < „   R5)  i s   h y d r o x y   a r e   a m p h o t e r i c   and  may  b e  

15  i s o l a t e d   and  u s e d   in  t he   z w i t t e r i o n i c   f o r m ,   or  as  a  
p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d - a d d i t i o n   s a l t ,   or  as  a  
s a l t   w i t h   a  b a s e   a f f o r d i n g   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  
c a t i o n .  

P a r t i c u l a r   e x a m p l e s   of  p h a r m a c e u t i c a l l y  
20  a c c e p t a b l e   a c i d - a d d i t i o n   s a l t s   i n c l u d e ,   f o r   e x a m p l e ,  

s a l t s   w i t h   i n o r g a n i c   a c i d s   s u c h   as  h y d r o h a l i d e s  
( e s p e c i a l l y   h y d r o c h l o r i d e s   or  h y d r o b r o m i d e s )   ,  s u l p h a t e s  
and  p h o s p h a t e s ,   and  s a l t s   w i t h   o r g a n i c   a c i d s   such   a s  
s u c c i n a t e s ,   c i t r a t e s ,   l a c t a t e s ,   t a r t r a t e s ,   o x a l a t e s   a n d  

25  s a l t s   d e r i v e d   f rom  a c i d i c   p o l y m e r i c   r e s i n s ,   such   as  t h e  
f r e e   a c i d   fo rm  of  s u l p h o n a t e d   p o l y s t y r e n e .  

P a r t i c u l a r   e x a m p l e s   of  s a l t s   w i t h   b a s e s  
a f f o r d i n g   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   c a t i o n   i n c l u d e ,  
f o r   - e x a m p l e ,   a l k a l i   m e t a l   and  a l k a l i n e   e a r t h   m e t a l  

30  s a l t s ,   s u c h   as  s o d i u m ,   p o t a s s i u m ,   c a l c i u m   and  m a g n e s i u m  
s a l t s ,   and  ammonium  s a l t s   and  s a l t s   w i t h   s u i t a b l e  
o r g a n i c   b a s e s ,   such   as  t r i e t h a n o l a m i n e .  
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The  n o v e l   c o m p o u n d s   of  f o r m u l a   I  may  b e  

o b t a i n e d   by  - c o n v e n t i o n a l   p r o c e s s e s   of  o r g a n i c   c h e m i s t r y  

w e l l   known  in  t h e   a r t   f o r   t h e   p r o d u c t i o n   of  s t r u c t u r a l l y  

a n a l o g o u s   c o m p o u n d s ,   f o r   e x a m p l e   as  s e t   ou t   in  our   UK 

5  p a t e n t   s p e c i f i c a t i o n ,   S e r .   No.  1 , 4 5 5 , 1 1 6 .   Such  p r o c e s s e s  

a r e   p r o v i d e d   as  a  f u r t h e r   f e a t u r e   of  t h e   i n v e n t i o n   a n d  

a r e   i l l u s t r a t e d   by  t he   f o l l o w i n g   p r o c e d u r e s   in  w h i c h   R 1 ,  

R2,  R3,  R4  »  and  Z  h a v e   any  of  t h e   p r e v i o u s l y   d e f i n e d  

m e a n i n g s   «  — 

10  (a)   A  p h e n o l   d e r i v a t i v e   of  t he   f o r m u l a   II   i s  

r e a c t e d   w i t h   an  a l k y l a t i n g   a g e n t   of  th«   f o r m u l a  

X.CH2Z  w h e r e i n   X  i s   a  s u i t a b l e   l e a v i n g   g r o u p ,   f o r  

e x a m p l e   a  c h l o r o ,   b r o m o ,   i o d o ,   m e t h a n e s u l p h o n y l o x y   or  p_— 

t o l u e n e s u l p h o n y l o x y   g r o u p .  

15  The  p r o c e s s   i s   c o n v e n i e n t l y   p e r f o r m e d   in  t h e  

p r e s e n c e   of  an  e x t e r n a l   b a s e ,   f o r   e x a m p l e   an  i n o r g a n i c  

b a s e   s u c h   as  an  a l k a l i   m e t a l   c a r b o n a t e   or  a c e t a t e   ( e . g .  

p o t a s s i u m   c a r b o n a t e   or  s o d i u m   a c e t a t e ) ,   or  an  a l k a l i  

m e t a l   h y d r i d e   ( e . g .   s o d i u m   h y d r i d e ) ,   and  at   a  

20  t e m p e r a t u r e   in  t h e   r a n g e ,   f o r   e x a m p l e ,   10  to  1 2 0 ° C .   A 

s u i t a b l e   s o l v e n t   or  d i l u e n t ,   f o r   e x a m p l e   a c e t o n e ,   m e t h y l  

e t h y l   k e t o n e ,   p r o p a n - 2 - o l ,   1,  2 - d i m e t h o x y e t h a n e   or  £ -  

b u t y l   m e t h y l   e t h e r   may  c o n v e n i e n t l y   be  u s e d .   In  o r d e r  

to  m i n i m i s e   s ide—  r e a c t i o n s   ,  t h e   p r o c e s s   may  a l s o   b e  

25  c a r r i e d   ou t   by  pre—  r e a c t i n g   t h e   p h e n o l   of  f o r m u l a   I I  

w i t h   a  s u i t a b l e   b a s e   to  fo rm  t he   c o r r e s p o n d i n g   s a l t  

w h i c h   is   a d d e d   to  t he   a l k y l a t i n g   a g e n t   of  t h e  

f o r m u l a   X . C H 2 Z .  

The  s t a r t i n g   p h e n o l   d e r i v a t i v e s   of  f o r m u l a   I I  

30  may  be  o b t a i n e d   by  c o n v e n t i o n a l   p r o c e d u r e s   of  o r g a n i c  

c h e m i s t r y .   T h u s ,   f o r   e x a m p l e ,   t h e y   may  be  o b t a i n e d   by  

r e a c t i o n   of  a  p h e n o l   of  t h e   f o r m u l a   I I I   w i t h   an  e p o x i d e  
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of  t he   f o r m u l a   IV  in  a  s u i t a b l e   s o l v e n t   or  d i l u e n t ,   f o r  
e x a m p l e ,   an  a l c o h o l   s u c h   as  e t h a n o l   or  p r o p a n - 2 - o l ,   at  a  
t e m p e r a t u r e   in  t h e   r a n g e ,   f o r   e x a m p l e ,   10°  to  110°C  a n d  

c o n v e n i e n t l y   a t   or  n e a r   t he   b o i l i n g   p o i n t   of  t h e  
5  r e a c t i o n   m i x t u r e .   The  e p o x i d e s   of  f o r m u l a   IV  a r e  

known  pe r   se  bu t   can  be  made  by  r e a c t i o n   of  p h e n o l   o r  
o - f   l u o r o p h e n o l   w i t h   e p i c h l o r o h y d r i n   or  e p i b r o m o h y d r i n   i n  
t he   p r e s e n c e   of  a  s u i t a b l e   b a s e   s u c h   as  an  a l k a l i   m e t a l  
h y d r o x i d e ,   p i p e r i d i n e ,   m o r p h o l i n e   or  N - m e t h y l a o r p h o l i n e ,  

10  in  a  s u i t a b l e   s o l v e n t   or  d i l u e n t   s u c h   as  m e t h a n o l ,  
e t h a n o l   or  p r o p a n - 2 - o l ,   c o n v e n i e n t l y   at  or  n e a r   t h e  
b o i l i n g   p o i n t   of  t h e   r e a c t i o n   m i x t u r e .  

In  g e n e r a l ,   i t   i s   p r e f e r r e d   to  r e a c t   t h e  
e p o x i d e   of  f o r m u l a   IV  w i t h   a  p r o t e c t e d   p h e n o l   d e r i v a t i v e  

15  of  f o r m u l a   V  w h e r e i n   Q  is   a  s u i t a b l e   p r o t e c t i n g   g r o u p  
s u c h   as  b e n z y l .   In  t h i s   c a s e ,   f o l l o w i n g   t h e   r e a c t i o n   o f  
c o m p o u n d s   IV  and  Vt  t he   p r o t e c t i n g   g r o u p   i s   r e m o v e d ,  
f o r   e x a m p l e   in  t h e   c a s e   of  b e n z y l   by  h y d r o g e n o l y s i s   ,  f o r  
e x a m p l e   u s i n g   h y d r o g e n a t i o n   at   a  p r e s s u r e   in  t he   r a n g e ,  

20  f o r   e x a m p l e ,   3  to  30  b a r   in   t h e   p r e s e n c e   of  a 
p a l l a d i u m - o n - c a r b o n   c a t a l y s t   in  an  i n e r t   d i l u e n t   o r  
s o l v e n t   f o r   e x a m p l e ,   a  ( l - 4 C ) a l k a n o l   ( s u c h   as  m e t h a n o l ,  
e t h a n o l   or  t j - b u t y l   a l c o h o l )   and  at  a  t e m p e r a t u r e   o f ,   f o r  
e x a m p l e ,   20—  8 0 ° C .  

25  I t   i s   to  be  u n d e r s t o o d   t h a t   t h e   e p o x i d e s   o f  
f o r m u l a e   IV  may  be  u s e d   in  t h e i r   r a c e m i c   o r  
e n a n t i o m e r i c   f o r m s .  

(b)   An  a m i n e   d e r i v a t i v e   of  t h e   f o r m u l a   VI  i s  
r e a c t e d   w i t h   an  e p o x i d e   of  f o r m u l a   I V .  

30  I t   w i l 1   be  a p p r e c i a t e d   t h a t   t h i s   r e a c t i o n   i s  
a  m o d i f i c a t i o n   of  t he   p r o c e d u r e   d e s c r i b e d   a b o v e   f o r  
t h e   p r o d u c t i o n   of  t he   s t a r t i n g   m a t e r i a l s   of  f o r m u l a   I I  
and  t h a t ,   t h e r e f o r e ,   g e n e r a l l y   s i m i l a r   r e a c t i o n  
c o n d i t i o n s   may  be  e m p l o y e d .  

The  n e c e s s a r y   s t a r t i n g   m a t e r i a l s   of  f o r m u l a  

/  
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VI  may  be  made  f rom  t he   c o r r e s p o n d i n g   p h e n o l s   o f  

f o r m u l a   I I I   vby  r e a c t i o n   w i t h   a  c o m p o u n d   of  t h e   f o r m u l a  

X.CH2Z  as  d e f i n e d   a b o v e   u s i n g   a n a l o g o u s   r e a c t i o n  

c o n d i t i o n s   to  t h o s e   d e s c r i b e d   a b o v e   in  p r o c e s s   ( a )   . 
5  ( c )   A  p r o t e c t e d   d e r i v a t i v e   of  t h e   f o r m u l a   V I I  

w h e r e i n   Q  i s   a  s u i t a b l e   p r o t e c t i n g   g r o u p   i s  

d e p r o t e c t e d .  

A  s u i t a b l e   p r o t e c t i n g   g r o u p   i s ,   f o r   e x a m p l e ,   a  

h y d r o g e n o l y s a b l e   g r o u p   s u c h   as  b e n z y l ,   4—  m e t h o x y —  

10  b e n z y l   or  3  ,  4—  d i m e t h o x y b e n z y l ,   w h i c h   may  be  r e m o v e d ,   f o r  

e x a m p l e   by  h y d r o g e n a t i o n   u s i n g   c o n d i t i o n s   s i m i l a r   t o  

t h o s e   d e f i n e d   a b o v e   in  t h e   p r o d u c t i o n   of  t he   s t a r t i n g  

m a t e r i a l s   f o r   p r o c e s s   ( a ) .   H y d r o g e n   p r e s s u r e   o f ,   f o r  

e x a m p l e , .   3  to  30  b a r   may  be  u s e d   a t   a  t e m p e r a t u r e   in  t h e  

15  g e n e r a l   r a n g e ,   f o r   e x a m p l e ,   20°  to  8 0 ° C .  

The  p r o t e c t e d   d e r i v a t i v e s   of  f o r m u l a   VII   may  b e  

o b t a i n e d   by  u s i n g   p r o c e s s   (a )   or   (b)   w i t h   a p p r o p r i a t e  

s t a r t i n g   m a t e r i a l s   in  w h i c h   t h e   a m i n o   g r o u p   i s   p r o t e c t e d  

w i t h   a  s u i t a b l e   p r o t e c t i n g   g r o u p .   When  Q  is   b e n z y l ,   t h e  

20  c o r r e s p o n d i n g   b e n z y l a t e d   s t a r t i n g   m a t e r i a l s   a n a l o g o u s   t o  

t h o s e   of  f o r m u l a   VI  may  c o n v e n i e n t l y   be  o b t a i n e d ,   f o r  

e x a m p l e ,   by  r e d u c t i v e   a l k y l a t i o n   of  t he   c o m p o u n d s   o f  

f o r m u l a   VI  w i t h   b e n z a l d e h y d e   in  t h e   p r e s e n c e   of  s o d i u m  

b o r o h y d r i d e   in  a  s o l v e n t   or  d i l u e n t   s u c h   as  m e t h a n o l   a t  

25  0°  to  2 5 ° C .  

(d)   For   a  c o m p o u n d   w h e r e i n   Z  i s   c a r b o x y   ,  an  e s t e r   o r  

a m i d e   of  t h e   f o r m u l a   I  in  w h i c h   Z  is   r e p l a c e d   by  a  

r a d i c a l   of  t h e   f o r m u l a   —  GO.R^,   w h e r e i n   R.6  is  a m i n o ,  

(  1—  6 C ) a l k o - x y   ,  p h e n o x y   or  b e n z y l o x y ,   i s   d e c o m p o s e d .  

30  A  p r e f e r r e d   d e c o m p o s i t i o n   m e t h o d   is  h y d r o l y s i s  

u s i n g   a c i d   or  b a s e   c o n d i t i o n s .   S u i t a b l e   a c i d   c o n d i t i o n s  

a r e ,   f o r   e x a m p l e   a  s t r o n g   m i n e r a l   a c i d   s u c h   a s  



0 2 1 0 8 4 9  

-  7  -  

h y d r o c h l o r i c ,   s u l p h u r i c   or  p h o s p h o r i c   a c i d ,   c o n v e n i e n t l y  
at   a  t e m p e r a t u r e   in  t h e   r a n g e ,   f o r   e x a m p l e ,   20°   to  11O©C 
and  in  a  p o l a r   s o l v e n t ,   s u c h   as  w a t e r ,   a  ( l - 4 C ) a l k a n o l  
( f o r   e x a m p l e   m e t h a n o l   or  e t h a n o l )   or  a c e t i c   a c i d .   I n  

5  s u c h   c a s e s ,   t h e   c o r r e s p o n d i n g   m i n e r a l   a c i d   s a l t   of  t h e  
c o m p o u n d   of  f o r m u l a   I  w h e r e i n   Z  Is  c a r b o x y   may  b e  
c o n v e n i e n t l y   i s o l a t e d .   A l t e r n a t i v e l y ,   b a s e   c o n d i t i o n s  
may  be  u s e d ,   f o r   e x a m p l e   l i t h i u m ,   s o d i u m   or  p o t a s s i u m  
h y d r o x i d e ,   c o n v e n i e n t l y   in  a  s u i t a b l e   s o l v e n t   or  d i l u e n t  

10  s u c h   as  an  a q u e o u s   < l - 4 C ) a l k a n o l   a t   a  t e m p e r a t u r e   in  t h e  
r a n g e ,   f o r   e x a m p l e ,   10°  to  1 1 O ° C .  

As  y e t   f u r t h e r   a l t e r n a t i v e s ,   when  R6  i8  t -  
b u t o x y ,   t h e   d e c o m p o s i t i o n   may  be  c a r r i e d   o u t ,   f o r  
e x a m p l e ,   by  t h e r m o l y s i s   at  a  t e m p e r a t u r e   in  t h e   r a n g e ,  

15  f o r   e x a m p l e ,   100  to  220<>C,  a l o n e   or  in  t he   p r e s e n c e   of  a  
s u i t a b l e   d i l u e n t   s u c h   as  d i p h e n y l   e t h e r . ,   o r ,   when  r6  i s  
b e n z y l o x y ,   by  h y d r o g e n o l y s i s   ,  f o r   e x a m p l e   as  d e s c r i b e d  
h e r e i n b e f o r e   f o r   p r o c e s s   ( c ) .  
( e )   For   a  c o m p o u n d   w h e r e i n   Z  is   c a r b a m o y l ,   an  e s t e r   o f  

20  t h e   f o r m u l a   I  in  w h i c h   Z  is   r e p l a c e d   by  a  r a d i c a l   of  t h e  
f o r m u l a   - C 0 . R 7   w h e r e i n   R.7  i .   < i - 6 C ) a l k o x y   ,  p h e n o x y   o r  
b e n z y l o x y   is   r e a c t e d   w i t h   a m m o n i a .  

The  p r o c e s s   i s   g e n e r a l l y   p e r f o r m e d   in  a  
s u i t a b l e   i n e r t   s o l v e n t   or  d i l u e n t ,   f o r   e x a m p l e ,   a  

25  ( l - 4 C ) a l k a n o l   s u c h   as  m e t h a n o l   or  e t h a n o l   and  at   a  
t e m p e r a t u r e   in  t h e   r a n g e ,   f o r   e x a m p l e ,   0<>  to  6 0 ° C ,  
o p t i o n a l l y   in  a  p r e s s u r e   v e s s e l   to  p r e v e n t   l o s s   o f  
ammon ia   . 

The  n e c e s s a r y   s t a r t i n g   e s t e r s   a r e   e i t h e r  
30  c o m p o u n d s   of  t he   i n v e n t i o n   or  may  be  o b t a i n e d   by  a n a l o g y  

w i t h   t he   c o m p o u n d s   of  t he   i n v e n t i o n   u s i n g   an  a n a l o g o u s  
p r o c e s s   to  ( a ) ,   (b)   or  ( c )   h e r e i n .  
( f )   For   a  c o m p o u n d   w h e r e i n   Z  is   h y d r o x y m e t h y l ,   t h e  
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c o r r e s p o n d i n g   a c i d   of  f o r m u l a   I  w h e r e i n   Z  is   c a r b o x y   o r  

an  e s t e r   of  t he   f o r m u l a   I  in  w h i c h   Z  is  r e p l a c e d   by  a  

r a d i c a l   of  t h e   f o r m u l a   -COR7  as  d e f i n e d   in  (e)   a b o v e ,   i s  

r e d u c e d .  

5  S u i t a b l e   r e d u c i n g   c o n d i t i o n s   a r e   any  of  t h o s e  

known  in  t h e   a r t   to  r e d u c e   c a r b o x y l i c   a c i d s   or  e s t e r s   t o  

t h e   c o r r e s p o n d i n g   h y d r o x y m e t h y l   d e r i v a t i v e s .   F o r  

e x a m p l e ,   an  a l u m i n i u m   or  b o r o n   h y d r i d e   d e r i v a t i v e   s u c h  

as  l i t h i u m   a l u m i n i u m   h y d r i d e ,   s o d i u m   b o r o h y d r i d e ,   s o d i u m  

10  c y a n o b o r o h y d r i d e   or  s o d i u m   d i h y d r o - b i s ( 2 - m e t h o x y e t h o x y   ) -  

a l u m i n a t e ,   or  an  a l t e r n a t i v e   a l k a l i   m e t a l   s a l t ,   may  b e  

u s e d .  

The  p r o c e s s   is   c o n v e n i e n t l y   c a r r i e d   out   in  a 

s u i t a b l e   s o l v e n t   or  d i l u e n t ,   f o r   e x a m p l e ,   in  a  (  l-> 

15  4 C ) a l k a n o l   or  an  e t h e r ,   s u c h   as  m e t h a n o l ,   e t h a n o l ,  

t e t r a h y d r o f u r a n ,   1,  2—  d i m e t h o x y e t h a n e   or  t_—  b u t y l   m e t h y l  

e t h e r ,   o p t i o n a l l y   t o g e t h e r   w i t h   a  h y d r o c a r b o n   s u c h   a s  

t o l u e n e   or  x y l e n e .   The  p r o c e s s   is   g e n e r a l l y   p e r f o r m e d  

at   t h e   l o w e s t   t e m p e r a t u r e   w i t h i n   t h e   r a n g e ,   f o r   e x a m p l e  

20  —15°  to  8 0 ° C ,   w h i c h   is   c o n s i s t e n t   w i t h   a  r e a s o n a b l e  

r e a c t i o n   r a t e .  

(g)  For   a  c o m p o u n d   of  f o r m u l a   I  w h e r e i n   one  o f  

r2  and  R-*  is   h y d r o g e n   or  (1—  3 C ) a l k y l   and  t h e   o t h e r  

of  R2  and  R3  i s   h y d r o g e n ,   an  i m i n e   of  t he   f o r m u l a   V I I I  

25  w h e r e   R8  is   h y d r o g e n   or  ( l - 3 C ) a l k y l   is   r e d u c e d .  

The  r e d u c t i o n   may  be  c a r r i e d   out   u s i n g   a n y  

r e a g e n t   known  to  r e d u c e   a z o m e t h i n e   g r o u p s   w i t h o u t  

a f f e c t i n g   o t h e r   r e a c t i v e   g r o u p i n g s   s u c h   as  t he   CO.R^  

g r o u p   when  p r e s e n t .   For  e x a m p l e ,   h y d r o g e n   may  be  u s e d  

30  in  t h e   p r e s e n c e   of  a  s u i t a b l e   c a t a l y s t ,   such   as  a  

p l a t i n u m   c a t a l y s t ,   and  in  a  s u i t a b l e   s o l v e n t   or  d i l u e n t ,  

s u c h   as  a  (  l - 4 C ) a l k a n o l ,   o p t i o n a l l y   t o g e t h e r   w i t h   w a t e r  

and  at  a  t e m p e r a t u r e   in  t he   r a n g e ,   f o r   e x a m p l e ,   10°  t o  

30°C .   A l t e r n a t i v e l y ,   f o r   e x a m p l e ,   an  a l k a l i   m e t a l  

c y a n o b o r o h y d r i d e ,   such   as  s o d i u m   c y a n o b o r o h y d r i d e ,  
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may  be  u s e d   in  a  s u i t a b l e   s o l v e n t   or  d i l u e n t ,   s u c h   a s  
a c e t o n i t r i l e ,   m e t h a n o l ,   e t h a n o l   or  p r o p a n - 2 - o l ,   and  at  a  
t e m p e r a t u r e   in  t h e   r a n g e ,   f o r   e x a m p l e ,   - 2 0 °   to  3 0 ° C .  
When  an  a l k a l i   m e t a l   c y a n o b o r o h y d r i d e   i s   u s e d   t h e  

5  r e a c t i o n   may  be  c o n v e n i e n t l y   c a r r i e d   ou t   at   a  pH  o f  
a b o u t   4,  f o r   e x a m p l e   in  t h e   p r e s e n c e   of  a c e t i c   a c i d .  

The  i m i n e s   of  f o r m u l a   V I I I   may  be  c o n v e n i e n t l y  
o b t a i n e d   by  c o n d e n s a t i o n   of  an  a m i n e   of  t h e   f o r m u l a   IX 
w i t h   a  k e t o n e   d e r i v a t i v e   of  t he   f o r m u l a   X  in  w h i c h   R8 

10  has   t h e   m e a n i n g   d e f i n e d   a b o v e .   The  c o n d e n s a t i o n   may  b e  
c a r r i e d   ou t   u s i n g   any  known  s t a n d a r d   p r o c e d u r e ,   f o r  
e x a m p l e   by  r e m o v a l   of  w a t e r   by  a z e o t r o p i c   d i s t i l l a t i o n  
in  a  s u i t a b l e   s o l v e n t ,   s u c h   as  t o l u e n e .   In  some  c a s e s ,  
i t   may  be  c o n v e n i e n t   to  c a r r y   ou t   t h e   c o n d e n s a t i o n  

15  r e a c t i o n   f o r m i n g   t he   i m i n e   and  the   s u b s e q u e n t   r e d u c t i o n  
1R  8 l t u »   f o r   e x a m p l e   by  r e a c t i n g   an  a m i n e   of  t he   f o r m u l a  
IX  w i t h   a  k e t o n e   d e r i v a t i v e   of  t he   f o r m u l a   X  as  d e f i n e d  
a b o v e   ( o r   a  h y d r a t e   or  h e r m i a c e t a l   t h e r e o f   when  R8  i s  
h y d r o g e n )   w i t h   an  a l k a l i   m e t a l   b o r o h y d r i d e   o r  

20  c y a n o b o r o h y d r i d e ,   and  such   a  m o d i f i e d   p r o c e s s   i s   a l s o  
p r o v i d e d   by  t he   i n v e n t i o n .  

W h e r e a f t e r   a  c o m p o u n d   of .   f o r m u l a   I  w h e r e i n   Z 
is   c a r b o x y   may,  i f   d e s i r e d ,   be  c o n v e r t e d   to  t h e  
c o r r e s p o n d i n g   c o m p o u n d   of  f o r m u l a   I  w h e r e i n   Z  i s  

25  c a r b a m o y l   or  [  (  l - 6 C ) a l k o x y   ]  c a r b o n y l   by  a  c o n v e n t i o n a l  
a m i d i f i c a t i o n   or  e s t e r i f   i c a t i o n   p r o c e d u r e .   S i m i l a r l y ,   a  
c o m p o u n d   of  f o r m u l a   I  w h e r e i n   Z  i s   h y d r o x y m e t h y l   may,  i f  
d e s i r e d ,   be  o x i d i s e d   to  t he   c o r r e s p o n d i n g   a c i d   o f  
f o r m u l a   I  w h e r e i n   Z  is   c a r b o x y   by  a  c o n v e n t i o n a l  

30  o x i d a t i o n   p r o c e d u r e ,   f o r   e x a m p l e   u s i n g   p l a t i n u m   a n d  
o x y g e n   in  a q u e o u s   a c e t o n e   or  t e t r a h y d r o f   u r a n ,   at  a 
t e m p e r a t u r e   in  t he   r a n g e ,   f o r   e x a m p l e ,   10°  to  5 0 ° C .  
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W h e r e a f t e r ,   when  a  p h a r a a c e u t i c a l l y   a c c e p t a b l e  

s a l t   Is  r e q u i r e d ,   t h e   c o m p o u n d   of  f o r m u l a   I  in  f r e e   b a s e   -form 

( o r ,   when  R*  Is   h y d r o x y ,   in  z w i t t e r i o n i c   f o r m )   is   r e a c t e d  

w i t h   t h e   a p p r o p r i a t e   a c i d   or  b a s e   u s i n g   a  c o n v e n t i o n a l  

5  p r o c e d u r e .   F o r   e x a m p l e ,   when  a  h y d r o g e n   h a l i d e   s a l t   i s  

r e q u i r e d ,   i t   may  c o n v e n i e n t l y   be  o b t a i n e d   b y  

h y d r o g e n a t i o n   of  t h e   f r e e   b a s e   t o g e t h e r   w i t h   t h e  

s t o i c h i o m e t r i c   a m o u n t   of  t he   c o r r e s p o n d i n g   b e n z y l  

h a l i d e .  

10  W h e r e a f t e r ,   when  an  e n a n t i o m e r   i s   r e q u i r e d ,   t h e  

c o r r e s p o n d i n g   r a c e m a t e   may  be  r e s o l v e d ,   f o r   e x a m p l e   b y  

r e a c t i o n   w i t h   a  s u i t a b l e   o p t i c a l l y   a c t i v e   a c i d   u s i n g   a  

c o n v e n t i o n a l   p r o c e d u r e .  

C e r t a i n   of  t h e   i n t e r m e d i a t e s ,   f o r   e x a m p l e   t h o s e  

15  of  f o r m u l a   I I ,   a r e   b e l i e v e d   to  be  n o v e l   and  a r e   p r o v i d e d  

as  f u r t h e r   f e a t u r e s   of  t h e   i n v e n t i o n .  

As  s t a t e d   a b o v e ,   t h e   c o m p o u n d s   of  f o r m u l a   I  

p o s s e s s   t h e r m o g e n i c   p r o p e r t i e s   and  a r e   of  u s e   in   t h e  

t r e a t m e n t   o f   o b e s i t y   a n d / o r   r e l a t e d   d i s e a s e s   of  m e t a b o l i c  

20  d y s f u n c t i o n ,   s u c h   as  d i a b e t e s   m e l l i t u s   e s p e c i a l l y   o f  

a d u l t   o n s e t .   In  a d d i t i o n ,   in   some  c a s e s ,   t h e   c o m p o u n d s  

of  f o r m u l a   I  may  be  of  v a l u e   in   m o d i f i c a t i o n   of  c a r c a s s  

c o m p o s i t i o n ,   f o r   e x a m p l e ,   by  i n c r e a s e d   c a t a b o l i s m   of  f a t  

in   mea t   p r o d u c i n g   a n i m a l s ,   s u c h   as  c a t t l e ,   p i g s ,   s h e e p ,  

25  g o a t s   a n d / o r   r a b b i t s .  

The  t h e r m o g e n i c   e f f e c t s   of  c o m p o u n d s   o f  

f o r m u l a   I  may  be  d e m o n s t r a t e d   u s i n g   t h e   f o l l o w i n g  

s t a n d a r d   t e s t s : —  

( a )   R a t s   a r e   c o l d   - a d a p t e d   by  b e i n g   p l a c e d   in  a  c o l d  

30  e n v i r o n m e n t   ( 4 ° C )   f o r   10  d a y s   in  o r d e r   to  i n c r e a s e   t h e i r  

c a p a c i t y   f o r   t h e r m o g e n e s i s   .  They  a r e   t h e n   t r a n s f e r r e d   t o  

a  t h e r m o n e u t r a l   e n v i r o n m e n t   ( 2 9 ° C ) .   T h r e e   h o u r s   l a t e r   t h e  

c o r e   t e m p e r a t u r e   i s   m e a s u r e d   to  d e t e r m i n e   a  base—  l i n e  

r e a d i n g   and  t h e   t e s t   c o m p o u n d   is   a d m i n i s t e r e d   sub— 

35  c u t a n e o u s l y   or  o r a l l y   as  a  s o l u t i o n   or  s u s p e n s i o n   i n  
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0 . 4 5 Z   w/v  a q u e o u s   s o d i u m   c h l o r i d e ,   0 .25X  w/v  P o l y s o r b a t e  
80.  A f t e r   one  h o u r ,   t he   c o r e   t e m p e r a t u r e   Is  a g a i n  
m e a s u r e d .   In  t h i s   t e s t ,   a  c o m p o u n d   w h i c h   c a u s e s  
a  s t a t i s t i c a l l y   s i g n i f i c a n t   I n c r e a s e   in  the   c o r e  

5  t e m p e r a t u r e   of  > 0 . 3 ° C   at  a  d o s e   of  15  mg/kg  or  l e s s   i s  
c o n s i d e r e d   to  be  s i g n i f i c a n t l y   a c t i v e .   T h i s   t e s t   a c t s   a s  
a  mode l   f o r   t h e   d e p r e s s e d   t h e r m o g e n e s i s   w h i c h   o c c u r s  
d u r i n g   d i e t i n g .  

(b)   R a t s   a r e   c o l d   a d a p t e d   at   4<>C  f o r   4  days   t o  
10  i n c r e a s e   t h e i r   c a p a c i t y   f o r   t h e r a o g e n e s i s .   They  a r e   t h e n  

t r a n s f e r r e d   to  a  warm  e n v i r o n m e n t   of  23°C  f o r   2  d a y s .   On 
the   f o l l o w i n g   d a y ,   a  t e s t   c o m p o u n d   i s   a d m i n i s t e r e d   s u b -  
c u t a n e o u s l y   or  o r a l l y   as  d e s c r i b e d   In  ( a ) .   A n i m a l s   a r e  
s a c r i f i c e d   one  h o u r   l a t e r   and  t h e   i n t e r s c a p u l a r ,   b r o w n  

15  a d i p o s e   t i s s u e   (BAT)  pad  is   r e m o v e d .   BAT  m i t o c h o n d r i a  
a r e   p r e p a r e d   by  d i f f e r e n t i a l   c e n t r l f   u g a t i o n   and  GDP 
b i n d i n g   is   d e t e r m i n e d   ( H o l l o w a y   et  a l . .   I n t e r n a t i o n a l  
J o u r n a l   Of  O b e s i t y .   1984 ,   £ ,   295)   as  a  m e a s u r e   o f  
t h e r m o g e n i c   a c t i v a t i o n .   Each   t e s t   i n c l u d e s   a  c o n t r o l  

20  w h i c h   is   d o s e d   w i t h   t he   s o l u t i o n / s u s p e n s i o n   v e h i c l e   o n l y  
and  a  p o s i t i v e   c o n t r o l   w h i c h   i s   d o s e d   w i t h   i s o p r e n a l i n e  
(as   i t s   s u l p h a t e )   at   1  m g / k g .   T e s t   c o m p o u n d s   a r e  
r o u t i n e l y   d o s e d   a t   0 . 1 ,   1 .0   and  10  mg/kg   and  r e s u l t s  
e x p r e s s e d   in  t e r m s   of  t he   e f f e c t   on  GDP  b i n d i n g   p r o d u c e d  

25  by  i s o p r e n a l i n e .   Prom  t h e s e   r e s u l t s ,   a  d o s e   ( E D 5 0 )  
n e c e s s a r y   to  p r o d u c e   502  of  t h e   I s o p r e n a l i n e   e f f e c t   i s  
c a l c u l a t e d   by  l i n e a r   r e g r e s s i o n   a n a l y s i s .   Compounds   a r e  
c o n s i d e r e d   a c t i v e   in  t h i s   t e s t   i f   t h e y   c a u s e   a  
s i g n i f i c a n t   e l e v a t i o n   in  GDP  b i n d i n g   as  c o m p a r e d   t o  

30  c o n t r o l s .   T h i s   t e s t   s e r v e s   to  i n d i c a t e   t h a t   t h e  
t h e r m o g e n i c   e f f e c t s   o b s e r v e d   in  t e s t   (a )   a r e   m e d i a t e d  
t h r o u g h   an  i n c r e a s e   in  e f f e c t   on  BAT  r a t h e r   t h a n   by  s o m e  
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n o n - s p e c i f i c   "or  t o x i c   m e c h a n i s m .  

( c )   R a t s   a r e   a d a p t e d   to  a  t h e r m o n e u t r a l   e n v i r o n m e n t  

( 2 9 ° C )   f o r   2  weeks   in  o r d e r   to  d e c r e a s e   t h e i r   c a p a c i t y  

f o r   BAT  m e d i a t e d   n o n - s h i v e r i n g   t h e r m o g e n e s i s   .  D u r i n g   t h e  

5  f i n a l   3  d a y s   t h e   a n i m a l s   a r e   a c c u s t o m e d   to  u s e   a n  

a p p a r a t u s   f o r   m e a s u r i n g   h e a r t   r a t e   n o n - i n v a s i v e l y   v i a  

f o o t - p a d   e l e c t r o d e s   c o n n e c t e d   to  an  ECG  i n t e g r a t o r   g i v i n g  

a  c o n t i n u o u s   r e a d - o u t   of  h e a r t   r a t e .   A  t e s t   c o m p o u n d   i s  

a d m i n i s t e r e d   s u b - c u t a n e o u s l y   a t   t he   ED50  d e t e r m i n e d   i n  

10  t e s t   ( b ) ,   and  h e a r t   r a t e   i s   d e t e r m i n e d   a f t e r   15  m i n u t e s .  

The  p r o c e d u r e   is   t h e n   r e p e a t e d   in  s u b s e q u e n t   t e s t s   u s i n g  

i n c r e a s i n g   m u l t i p l e s   of  t h e   ED50  d e t e r m i n e d   in  t e s t   ( b )  

u n t i l   t h e   h e a r t   r a t e   (HR)  r e a c h e s   or  e x c e e d s   500  b e a t s  

p e r   m i n u t e ,   a l l o w i n g   t h e   d o s e   n e c e s s a r y   to  p r o d u c e   a  

15  h e a r t   r a t e   of  500  b e a t   pe r   m i n u t e   (D500  d o s e )   to  b e  

c a l c u l a t e d .  

The  r a t i o   of  D500  to  ED50  in  t e s t   (b)  is   k n o w n  

as  t h e   s e l e c t i v i t y   i n d e x   ( S i )   and  p r o v i d e s   a  m e a s u r e   o f  

t h e   s e l e c t i v i t y   of  t h e   c o m p o u n d   f o r   BAT  as  o p p o s e d  

20  to  t h e   c a r d i o v a s c u l a r   s y s t e m .   C o m p o u n d s   a r e   c o n s i d e r e d  

to  h a v e   s i g n i f i c a n t   s e l e c t i v i t y   w h i c h   h a v e   an  SI  of  > 1 .  

N o n - s e l e c t i v e   c o m p o u n d s   h a v e   an  SI  of  <1  ( f o r   e x a m p l e  

i s o p r e n a l i n e   •»  0 . 0 6 ) .  

In  t h e   a b o v e   t e s t s ,   t he   c o m p o u n d s   of  f o r m u l a  

25  I  in   g e n e r a l   p r o d u c e   -  e f f e c t s   of  t he   f o l l o w i n g   o r d e r  

w i t h o u t   p r o d u c i n g   o v e r t   t o x i c i t y t —  

t e s t   ( a ) :   i n c r e a s e   in  c o r e   t e m p e r a t u r e   o f  

> 0 . 5 ° C   f o l l o w i n g   a  sub—  c u t a n e o u s   d o s a g e   of  <15  m g / k g ;  

t e s t   ( b ) :   s u b - c u t a n e o u s   ED50  f ° r   GDP  b i n d i n g   i n  

30  BAT  m i t o c h o n d r i a   of  0 . 0 1 - 1 0   m g / k g ;   a n d  

t e s t   ( c ) :   show  an  SI  of  > 5 0 .  
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By  way  of  i l l u s t r a t i o n ,   t he   c o m p o u n d  

d e s c r i b e d   in  t h e   a c c o m p a n y i n g   E x a m p l e   1,  p r o d u c e d   t h e  

f o l l o w i n g   e f f e c t s   in  t he   a b o v e   t e s t s i —  

(  a  )  1 .4OC  (at  lOrv^/k^  * 4 > - 6 J 0  

5  (b)  s u b - c u t a n e o u s   ED50:  0 . 4 2 8   m g / k g ;  

( c )   D 5 0 0 '   * 2 . 8   mg/kg>  SI  1 0 0 .  

When  u s e d   to  p r o d u c e   t h e r m o g e n i c   e f f e c t s   i n  

warm—  b l o o d e d   a n i m a l s   i n c l u d i n g   man,  a  c o m p o u n d   o f  

f o r m u l a   I,  or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t  

10  t h e r e o f   as  a p p r o p r i a t e ,   w i l l   be  a d m i n i s t e r e d   so  t h a t   a 
d o s e   in  t he   g e n e r a l   r a n g e   0 .002—20  m g / k g ,   a n d  

p r e f e r a b l y   in  t h e   r a n g e   0 . 0 2 - 1 0   m g / k g ,   i s   a d m i n i s t e r e d  

d a i l y ,   g i v e n   in  a  s i n g l e   d o s e   or  d i v i d e d   d o s e s   a s  

n e c e s s a r y .   H o w e v e r ,   i t   w i l l   be  a p p r e c i a t e d   by  t h o s e  

15  s k i l l e d   in  t h e   a r t   t h a t   d o s a g e   w i l l   n e c e s s a r i l y   be  v a r i e d  

as  a p p r o p r i a t e ,   d e p e n d i n g   on  t he   s e v e r i t y   of  t h e  

c o n d i t i o n   u n d e r   t r e a t m e n t   and  on  t h e   age   and  sex   of  t h e  

p a t i e n t   and  a c c o r d i n g   to  known  m e d i c a l   p r i n c i p l e s .  

The  c o m p o u n d s   of  f o r m u l a   I  w i l l   g e n e r a l l y   b e  

20  u s e d   f o r   m e d i c a l   ( o r   v e t e r i n a r y )   p u r p o s e s   in  t h e   fo rm  o f  

p h a r m a c e u t i c a l   c o m p o s i t i o n s   c o m p r i s i n g   a  c o m p o u n d   o f  

f o r m u l a   I ,   or  a  p h a r m a c e u t i c a l l y   ( o r   v e t e r i n a r i l y )  

- a c c e p t a b l e   s a l t   t h e r e o f   as  a p p r o p r i a t e ,   as  t h e   a c t i v e  

i n g r e d i e n t   t o g e t h e r   w i t h   a  p h a r m a c e u t i c a l l y   ( o r  

25  v e t e r i n a r i l y )   a c c e p t a b l e   d i l u e n t   or  c a r r i e r .   S u c h  

c o m p o s i t i o n s   a r e   I n c l u d e d   in  t he   I n v e n t i o n   and  w i l l  

t y p i c a l l y   be  a d a p t e d   f o r   o r a l   a d m i n i s t r a t i o n   ( i n c l u d i n g  

t a b l e t s ,   c a p s u l e s ,   p i l l s ,   p o w d e r s ,   s o l u t i o n s ,   s u s p e n s i o n s  
and  t he   l i k e )   or  p a r e n t e r a l   a d m i n i s t r a t i o n   ( i n c l u d i n g  

30  s t e r i l e   s o l u t i o n s ,   s u s p e n s i o n s   and  e m u l s i o n s ) .  

C o m p o s i t i o n s   a d a p t e d   f o r   o r a l   a d m i n i s t r a t i o n   a r e  

g e n e r a l l y   p r e f e r r e d .  

The  c o m p o s i t i o n s   may  be  o b t a i n e d   u s i n g  
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s t a n d a r d   e x c i p i e n t s   and  p r o c e d u r e s   w e l l   known  in  t h e  

a r t .   H o w e v e r ,   in  g e n e r a l   wet  g r a n u l a t i o n   t e c h n i q u e s   a n d  

t h e   use   of  h i g h e r   a l c o h o l s   d u r i n g   f o r m u l a t i o n   s h o u l d   b e  

a v o i d e d   in  o r d e r   to  m i n i m i s e   t h e   p o s s i b i l i t y   o f  

5  i n t e r a c t i o n   w i t h   t h e   —  OCH2Z  g r o u p .   A  u n i t   d o s e   fo rm  s u c h  

as  a  t a b l e t   or  c a p s u l e   w i l l   u s u a l l y   c o n t a i n ,   f o r   e x a m p l e  
0 .1—250   mg  of  a c t i v e   i n g r e d i e n t .   The  c o m p o s i t i o n s   may  
a l s o   c o n t a i n   o t h e r   a c t i v e   i n g r e d i e n t s   known  f o r   use   i n  

t h e   t r e a t m e n t   of  o b e s i t y   and  r e l a t e d   c o n d i t i o n s ,   f o r  

10  e x a m p l e   a p p e t i t e   s u p p r e s s a n t s ,   v i t a m i n s   and  h y p o g l y c a e m i c  

a g e n t s   . 
The  i n v e n t i o n   w i l l   now  be  i l l u s t r a t e d   by  t h e  

f o l l o w i n g   E x a m p l e s   in  w h i c h ,   u n l e s s   o t h e r w i s e   s t a t e d : —  

a)  a l l   o p e r a t i o n s   w e r e   c a r r i e d   ou t   at  r o o m  
15  t e m p e r a t u r e   t h a t   i s   at   a  t e m p e r a t u r e   in  t he   r a n g e  

18 -2   6  ° C ;  

b)  e v a p o r a t i o n s   w e r e   p e r f o r m e d   u n d e r   r e d u c e d  

p r e s s u r e   on  a  r o t a r y   e v a p o r a t o r ;  
c)  c h r o m a t o g r a p h y   was  c a r r i e d   ou t   on  M e r c k  

20  K i e s e l g e l   ( A r t   7 7 3 4 )   o b t a i n e d   f rom  E  M e r c k ,   D a r m s t a d t ,  
F e d e r a l   R e p u b l i c   of  G e r m a n y ;  
d)  y i e l d s   a r e   f o r   i l l u s t r a t i o n   o n l y   and  a r e   no t   t o  
be  i n t e r p r e t e d   as  t h e   maximum  a t t a i n a b l e   by  d i l i g e n t  

p r o c e s s   d e v e l o p m e n t ;   a n d  

25  e)  n u c l e a r   m a g n e t i c   r e s o n a n c e   (NMR)  s p e c t r a   w e r e  
d e t e r m i n e d   at   200  MHz  in  dg—  DMSO  as  s o l v e n t   u s i n g  
t e t r a m e t h y l s i l a n e   (TMS)  an  i n t e r n a l   s t a n d a r d   and  a r e  

e x p r e s s e d   in  d e l t a   v a l u e s   ( p a r t s   p e r   m i l l i o n )   f o r  

p r o t o n s   r e l a t i v e   to  TMS,  u s i n g   c o n v e n t i o n a l  

30  a b b r e v i a t i o n s   to  d e s c r i b e   s - i g n a l   t y p e s .  
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E x a m p l e   1 

A  m i x t u r e   of  JS—  b e n z y l —   N-(  2-£—  h y d r o x y p h e n o x y —  

e t h y l ) - 2 - h y d r o x y - 3 - p h e n o x y p r o p y l a m i n e   ( 4 . 0   g)  ,  m e t h y l  

b r o m o a c e t a t e   ( 1 . 5 6   g)  ,  a n h y d r o u s   p o t a s s i u m   c a r b o n a t e  

( 1 . 7   g)  and  p o t a s s i u m   i o d i d e   ( 0 . 0 5   g)  was  s t i r r e d   u n d e r  

5  r e f l u x   in  dry   a c e t o n e   (50  ml)  f o r   24  h o u r s .   T h e  

r e a c t i o n   m i x t u r e   was  c o o l e d ,   s o l i d   r e m o v e d   b y  

f i l t r a t i o n   and  s o l v e n t   e v a p o r a t e d .   The  r e s i d u e   o f  

m e t h y l   2 - j 3 - ( 2 - [   N H b e n z y l - ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l ) -  

a n i n o ]   e t h o x y   ) p h e n o x y a c e t a t e   was  d i s s o l v e d   in  m e t h a n o l  

10  (90  ml)  and  a c e t i c   a c i d   (30  m l ) .   The  s o l u t i o n   o b t a i n e d  

was  h y d r o g e n a t e d   in  t he   p r e s e n c e   of  102  w/w  p a l l a d i u m —  

o n - c a r b o n   ( 0 . 4   g)  at   a b o u t   20  b a r   and  60°C  f o r   48  h o u r s .  

The  m i x t u r e   was  c o o l e d ,   s o l i d   r e m o v e d   by  f i l t r a t i o n   a n d  

s o l v e n t   e v a p o r a t e d .   The  r e s i d u a l   o i l   was  d i s s o l v e d   i n  

15  m e t h a n o l   and  t r e a t e d   w i t h   a  s o l u t i o n   of  e t h e r   s a t u r a t e d  

w i t h   h y d r o g e n   c h l o r i d e .   The  p r e c i p i t a t e d   s o l i d   w a s  

c r y s t a l l i s e d   t w i c e   f rom  m e t h a n o l   to  g i v e   m e t h y l   2 - £ - ( 2 -  

[  (2—  h y d r o x y —   3—  p h e n o x y p r o p y D a m i n o ]   e t h o x y ) p h e n o x y —  

a c e t a t e   h y d r o c h l o r i d e ,   0 . 2 2   g,  mp  1 7 0 ° C |   m i c r o a n a l y s i s   » 

20  f o u n d   C,  5 8 . 2 ;   H,  6 . 3 ;   N,  3 . 6 ;   Cl ,   8 .8%;   r e q u i r e d  

f o r   C20H26NC1O6*  C,  5 8 . 3 ;   H,  6 . 3 ?   N , 3 . 4 |  

Cl ,   8 . 6 Z ;   NMRt"  3 . 0 8   ( d d ,   1H  .  CHCH2NH)  ,  3 . 2 6   ( dd ,   1H, 

CHCH2NH),  3 . 3 6   ( t ,   2H  ,  NHCH2CH2),   3 .7   ( s , 3 H ,   C O 2 C H 3 ) ,  

4 . 0 ( d , 2 H ,   0CH2CH),   4 . 2 5 ( m ,   3H  ,  O C H 2 . C H O H - ) ,   4 . 7 4  

25  ( s ,   2H,  OCH2CO),  6 . 8 - 7 . 0 5   (m,  J  a r o m a t i f e   fi)  ,  7 , 3 1  

(to,  2  a r o m a t i c   H)  . 
The  s t a r t i n g   m a t e r i a l   Was  d e t a i n e d   a i  

f  o l l o v s i -  

( a )   a  s t i r r e d   m i x t u r e   of  2 ^ * h y d f o X y p h e f i # * y =  

30  a t h y l a m i n e   ( 4 . 0   g)  and  b e n a a i d e h y d e   ( 5 , S   g)  i s   m e t h a n e !  

(50  oil)  was  c o o l e d   w i t h   i c e   and  s o d i u m   f e o r o h y d r i d e  
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( 2 . 0 ,   g)  was  a d d e d   in  p o r t i o n s   o v e r   one  h o u r .   A f t e r  

s t i r r i n g   f o r   a  f u r t h e r   18  h o u r s   t h e   s o l v e n t   w a s  
e v a p o r a t e d .   The  r e s i d u e   was  p a r t i t i o n e d   b e t w e e n   2M 
h y d r o c h l o r i c   a c i d   (200   ml)  and  e t h y l   a c e t a t e   (100   m l ) .  

5  The  a c i d   l a y e r   was  s e p a r a t e d ,   made  a l k a l i n e   w i t h  

p o t a s s i u m   c a r b o n a t e   and  t h e n   e x t r a c t e d   w i t h   e t h y l  
a c e t a t e .   The  e x t r a c t s   we re   d r i e d   (MgS04)   a n d  

e v a p o r a t e d .   The  r e s i d u a l   o i l   was  d i s s o l v e d   in  e t h y l  
a c e t a t e   and  d ry   h y d r o g e n   c h l o r i d e   was  p a s s e d   t h r o u g h  

10  t he   s o l u t i o n   u n t i l   no  f u r t h e r   s o l i d   p r e c i p i t a t e d .   T h e  
p r e c i p i t a t e   was  c o l l e c t e d   and  r e c r y s t a l l i s e d   f r o m  
m e t h a n o l   and  e t h y l   a c e t a t e   to  g i v e   N - b e n z y l - 2 - p _ -  

h y d r o x y p h e n o x y e t h y l a m i n e   h y d r o c h l o r i d e   *,  2 .3   g,  mp 
1 8 2 - 1 8 4 O C .  

15  (b)   i i - B e n z y l - 2 - £ - h y d r o x y p h e n o x y e t h y l a m i n e  

h y d r o c h l o r i d e   ( 3 . 5   g)  was  s h a k e n   w i t h   1M  s o d i u m  
h y d r o x i d e   s o l u t i o n   (20  ml)  and  d i c h l o r o m e t h a n e   (20  m l ) .  
The  o r g a n i c   l a y e r   was  s e p a r a t e d   and  w a s h e d   w i t h   w a t e r  
(10-  m l ) ,   d r i e d   (MgSO^)  and  t h e   s o l v e n t   e v a p o r a t e d   t o  

20  g i v e   N - b e n z y l - 2 - j > - h y d r o x y p h e n o x y e t h y l a m i n e   as  an  o i l .  
( c )   A  m i x t u r e   of  N - b e n z y l - 2 - p _ - h y d r o x y p h e n o x y -  
e t h y l a m i n e   ( 2 . 5   g)  and  1,  2 - e p o x y - 3 - p h e n o x y p r o p a n - e   ( 1 . 5 4  
g)  in  p r o p a n - 2 - o l   (50  ml)  was  h e a t e d   u n d e r   r e f l u x   f o r   7 2  
h o u r s .   The  s o l v e n t   was  r e m o v e d   by  e v a p o r a t i o n   to  g i v e   N— 

25  b e n z y l - N - ( 2 - £ - h y d r o x y p h e n o x y e t h y l ) - 2 - h y d r o x y - 3 -  

p h e n o x y p r o p y l a m i n e   as  an  o i l   w h i c h   was  e s s e n t i a l l y   p u r e  
as  i n d i c a t e d   by  t h i n   l a y e r   c h r o m a t o g r a p h y   (TLC)  [ u s i n g  
s i l i c a   p l a t e s   and  5Z  m e t h a n o l   in  d i c h l o r o m e t h a n e   a s  
e l u a n t ]   and  was  u s e d   w i t h o u t   p u r i f i c a t i o n .  

30  

*  The  s t a r t i n g   N - b e n z y l - 2 - _ p _ - h y d r o x y p h e n y l -  
e t h y l a m i n e   h y d r o c h l o r i d e   may  a l s o   be  o b t a i n e d   a s  
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f o l l o w s   «— 

A  m i x t u r e   of  . £ - ( 2 - b r o r a o e t h o x y ) p h e n o l   ( 2 . 2   g)  , 
b e n z y l a m i n e   H(1 .07   g)  and  t r i e t h y l a o i n e   ( 1 . 0 1   g)  i n  
e t h a n o l   (30  ml)  was  h e a t e d   u n d e r   r e f l u x   f o r   18  h o u r s .  

5  The  s o l v e n t   was  e v a p o r a t e d   and  t he   r e s i d u e   w a s  
p a r t i t i o n e d   b e t w e e n   2M  h y d r o c h l o r i c   a c i d   (100   ml)  a n d  
e t h y l   a c e t a t e   (50  m l ) .   The  a c i d   l a y e r   was  s e p a r a t e d ,  
made  a l k a l i n e   w i t h   p o t a s s i u m   c a r b o n a t e   and  t h e n   e x t r a c t e d  
w i t h   e t h y l   a c e t a t e .   The  e x t r a c t s   were   d r i e d   (MgS04)   a n d  

10  t he   s o l v e n t   was  e v a p o r a t e d .   The  r e s i d u a l   o i l   w a s  
d i s s o l v e d   in  e t h y l   a c e t a t e .   Dry  h y d r o g e n   c h l o r i d e   w a s  
t h e n   p a s s e d   t h r o u g h   the   s o l u t i o n   u n t i l   no  f u r t h e r   s o l i d  

p r e c i p i t a t e d .   The  s o l i d   was  c o l l e c t e d   by  f i l t r a t i o n   a n d  
r e c r y s t a l l i s e d   f rom  a  m i x t u r e   of  m e t h a n o l   and  e t h y l  

15  a c e t a t e   to  g i v e   J J - b e n z y l - 2 - j > - h y d r o x y p h e n o x y e t h y l a m i n e  
h y d r o c h l o r i d e ,   0 .9   g,  mp  1 8 2 - 1 8 4 ° C .  

E x a m p l e   2 

A  m i x t u r e   of  m e t h y l   2 - £ - ( 2 - [   ( 2 - h y d r o x y - 3 -  

p h e n o x y p r o p y l ) a m i n o ] e t h o x y ) p h e n o x y a c e t a t e ,   ( 0 . 9 2   g)  , 
20  ( - ) - d i - p _ - t o l u o y l t a r t a r i c   a c i d   m o n o h y d r a t e   ( 0 . 9 9 1   g)  i n  

m e t h a n o l   (15  ml)  was  e v a p o r a t e d   by  b o i l i n g   to  g i v e   a  
f i n a l   v o l u m e   of  5  ml.  M e t h y l   a c e t a t e   (10  ml)  v a s   a d d e d  
and  t h e   m i x t u r e   was  a g a i n   c o n c e n t r a t e d   to  5  ml  v o l u m e .  
T h i s   t r e a t m e n t   was  r e p e a t e d   o n c e   m o r e .   The  m i x t u r e   w a s  

25  l e f t   a t   a m b i e n t   t e m p e r a t u r e   f o r   18  h o u r s .   The  s o l i d  
w h i c h   had  f o r m e d   was  c o l l e c t e d   and  c r y s t a l l i s e d   f r o m  
m e t h a n o l   and  m e t h y l   a c e t a t e   to  g i v e   ( - ) - m e t h y l   2 - p _ - ( 2 -  
[  ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l ) a m i n o ] e t h o x y ) p h e n o x y a c e t a t e  

( - ) - d i _ £ - t o l u o y l t a r t r a t e ,   ( o . 3 3 7   g)  ;  mp  1 4 6 - 1 4 8 ° C }  
30  2 5 ( o ] D   »  - 8 0 . 3 °   ( C - 0 .   97V  m e t h a n o l ) .  

( - ) - M e t h y l   2 - p _ - ( 2 - [   ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l ) -  
a m i n o ] e t h o x y ) p h e n o x y a c e t a t e   ( - ) - d i - p _ - t   o l u o y l   t a r t   r a t   e 
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( 0 . 3 3   g)  was  p a r t i t i o n e d   b e t w e e n   5%  w/v  s o d i u m   h y d r o g e n  
c a r b o n a t e   s o l u t i o n   (10  ml)  and  d i c h l o r o m e t h a n e   (10  m l ) .  

The  o r g a n i c   l a y e r   was  s e p a r a t e d ,   d r i e d   (MgS04)   and  t h e  

s o l v e n t   was  e v a p o r a t e d .   The  r e s i d u a l   s o l i d ,   ( 0 . 1 4 8   g)  , 
5  mp  1 1 4 - 1 1 6 ° C ,   2 3 [ a ] ] )   -  - 7 . 8 °   ( C = O . 9 7 j   d i c h l o r o m e t h a n e ) ,  

was  d i s s o l v e d   in  m e t h y l   a c e t a t e .   Dry  h y d r o g e n   c h l o r i d e  

gas   was  p a s s e d   t h r o u g h   t h e   s o l u t i o n   u n t i l   no  f u r t h e r  

s o l i d   p r e c i p i t a t e d .   The  p r e c i p i t a t e   was  c o l l e c t e d   a n d  

c r y s t a l l i s e d   f r o m   m e t h a n o l   and  m e t h y l   a c e t a t e   to  g i v e  
10  ( - ) - m e t h y l   2 - j > - ( 2 - [   ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l )   a m i n o ] -  

e t h o x y ) p h e n o x y a c e t a t e   h y d r o c h l o r i d e ,   ( 0 . 0 9 2   g)  ,  mp  156  — 

1 5 7 ° C ,   2 3 [ a ] D   "  - 1 2 . 1 °   ( C - 1 . 0 ;   m e t h a n o l ) .  

E x a m p l e   3 

A  m i x t u r e   of  JJ—  b e n z y l —   N—  (  2-   jd—  h y d r o x y p h e n o x y —  
15  e t h y l ) —   3—  _o—  f  l u o r o p h e n o x y —   2—  h y d r o x y p r o p y l a m i n e   ( 5 . 4   g)  , 

m e t h y l   b r o m o a c e t a t e   ( 2 . 0   g)  ,  a n h y d r o u s   p o t a s s i u m  
c a r b o n a t e   ( 1 . 7 9 )   and  p o t a s s i u m   i o d i d e   ( 0 . 0 5   g)  w a s  
s t i r r e d   u n d e r   r e f l u x   in  dry   a c e t o n e   (80  ml)  f o r   24  h o u r s .  

The  r e a c t i o n   m i x t u r e   was  c o o l e d ,   s o l i d   r e m o v e d   by  
20  f i l t r a t i o n   and  t h e   s o l v e n t   e v a p o r a t e d .   The  r e s i d u e   w a s  

t 
d i s s o l v e d   in  d i c h l o r o m e t h a n e   (40  ml)  and  w a s h e d  

s u c c e s s i v e l y   w i t h   10%  w/v  s o d i u m   b i c a r b o n a t e   s o l u t i o n   ( 2 0  

ml)  and  w a t e r   (20  m l ) ,   t h e n   d r i e d   (MgS04)   and  the   s o l v e n t  

r e m o v e d   by  e v a p o r a t i o n .   The  o i l   ( 6 . 1 8   g)  o b t a i n e d   w a s  
25  p u r i f i e d   by  c h r o m a t o g r a p h y   on  s i l i c a ,   e l u t i n g   w i t h   1% 

v / v   m e t h a n o l   in  d i c h l o r o m e t h a n e   to  g i v e   m e t h y l   2—  p_—  (2—  [W-  

b e n z y l —   (  3—  _o—  f  l u o r o p h e n o x y —   2—  h y d r o   x y p r o p y l ) —  

a m i n o ]   e t h o x y ) p h e n o x y a c e t a t e   as  a  c o l o u r l e s s   o i l .   T h i s  

was  d i s s o l v e d   in  m e t h a n o l   (100   ml)  and  s t i r r e d   w i t h  
30  d e c o l o u r i s i n g   c h a r c o a l   (1  g)  f o r   1  h o u r .   Tire  c h a r c o a l  

was  r e m o v e d   by  f i l t r a t i o n   and  t he   f i l t r a t e   w a s  

h y d r o g e n a t e d   in  t he   p r e s e n c e   of  b e n z y l   c h l o r i d e   ( 0 . 7 1   g )  
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and  10Z  w/w  p a l l a d i u m - o n - c a r b o n   f o r   2"  h o u r s   a t  
a t m o s p h e r i c   p r e s s u r e .   The  c a t a l y s t   was  r e m o v e d   by  
f i l t r a t i o n   and  t he   s o l v e n t   was  e v a p o r a t e d   f rom  t h e  
f i l t r a t e .   The  r e s i d u a l   s o l i d   was  c r y s t a l l i s e d   t w i c e   f r o m  

5  a  m i x t u r e   of  m e t h a n o l   and  a n h y d r o u s   e t h e r   to  g i v e   m e t h y l  
2 - p _ - ( 2 - [ ( 3 - , o - f l u o r o p h e n o x y - 2 - h y d r o x y p r o p y l ) a m i n o ] e t h o x y ) -  
p h e n o x y a c e t a t e   h y d r o c h l o r i d e   ( 0 . 5 5   g)  ,  mp  1 2 0 - 1 2 2 ° C ,  
m i c r o a n a l y s i s ,   f o u n d ,   C . 5 5 , 7 ,   H . 5 . 9 ,   N . 3 . 2 ,   C 1 , 8 . 3 Z ,  
r e q u i r e d   f o r   C2OH25NCll?O6  ;  C . 5 5 . 9 ;   H . 5 . 9 ,   N . 3 . 3 ,   C l ,  

10  8 .2%,   NMR:  3 .1   <dd,  1H,  CHCS2NH)  ,  3 . 2 7   (m  u n d e r   HOD  p e a k ,  
1H,  CH.CEjjNH),   3 . 4 1   ( t , 2 H ,   NHCH2CH2).   3 . 6 8   ( s , 3 H ) ,  
CO2CH3),   4 . 0 5   (d ,   2H,  OCH2CH).  4 . 2 5   (d+m,  3H.  OCH2  ► 
CHOH),  4 . 7 1 ,   ( s ,   2H.  OCH2CO),  5 . 9 3   ( d , l H ,   CHOH),  6 . 8 - 7 . 0  
(m,  5  a r o m a t i c   H),  7 . 1 - 7 . 3   (m,  3  a r o m a t i c   H),  9 . 1 2   ( b r o a d  

15  s,  2H,  N H 2 + ) .  

The  s t a r t i n g   m a t e r i a l   was  o b t a i n e d   as  f o l l o w s s -  
A  m i x t u r e   of  N - D e n 2 y l - 2 - p _ - h y d r o x y p h e n o x y e t h y l -  

a m i n e   h y d r o c h l o r i d e   ( 5 . 6   g)  ,  l , 2 - e P o x y - 3 - o - f   l u o r o p h e n o x y -  
p r o p a n e   ( 3 . 6   g)  and  a n h y d r o u s   p o t a s s i u m   c a r b o n a t e   ( 2 . 7   g )  

20  was  h e a t e d   u n d e r   r e f l u x   in  p r o p a n - 2 - o l   ( 100   ml)  f o r   24  
h o u r s .   The  r e a c t i o n   m i x t u r e   was  c o o l e d ,   t he   s o l i d  
r e m o v e d   by  f i l t r a t i o n   and  t h e   s o l v e n t   e v a p o r a t e d   f rom  t h e  
f i l t r a t e .   The  r e s i d u a l   o i l   was  p u r i f i e d   by  
c h r o m a t o g r a p h y   on  s i l i c a   e l u t i n g   w i t h   12  v / v   m e t h a n o l   i n  

Z5  d i c h l o r o m e t h a n e   to  g i v e   N - b e n Z y l - N - ( 2 - p _ - h y d r o x y p h e n o x y -  
e t h y l ) - 3 - o r f l u o r o p h e n o x y - 2 - h y d r o x y p r o p y l a m i n e   as  a  
c o l o u r l e s s   o i l ,   NMR:  2 . 2 7 - 3 . 1 5   (m,  4H.  C&aNCgjj)  ,  3 .8   ( d d ,  
2H,  NCH2Ph) ,   3 . 9 - 4 . 2   ( m , 5 H .   OCH2.CHOH,  o - P - P h .   OCH2  >  , 
6 .7   ( s ,   4  a r o m a t i c   H),  6 . 8 - 7 . 1   (m,  4  a r o m a t i c   H),  7 .3   ( m ,  

30  5H,  C H 2 f h ) .  

E x a m p l e   4 

A  m i x t u r e   of  m e t h y l   £ - ( 2 - o x o p r o p o x y ) p h e n o x y -  
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a c e t a t e   ( 1 5 . 3   g)  and  2—  h y d r o x y —   3—  p h e n o x y p r o p y l a m i n e  

( 1 0 . 7 5   g)  in  d ry   t o l u e n e   (250   ml)  was  s t i r r e d   u n d e r  

r e f l u x   f o r   18  h o u r s   in  an  a p p a r a t u s   f o r   a z e o t r o p i c  

d i s t i l l a t i o n   of  w a t e r .   The  s o l v e n t   was  e v a p o r a t e d   a n d  

5  t he   r e s i d u a l   o i l   ( f o r m u l a   V I I I   Rls"H;  R8ssCH3;  0CH2Z  =  p -  

OCH2CO2CH3)  was  d i s s o l v e d   in  m e t h a n o l   ( 1 5 0   m l ) .   T h i s  

s o l u t i o n   was  a d d e d   to  a  pre—  r e d u c e d   s u s p e n s i o n   of  A d a m ' s  

c a t a l y s t   ( 0 . 2 5   g)  in  m e t h a n o l   (100   ml)  and  t he   s u b s e q u e n t  

m i x t u r e   was  h y d r o g e n a t e d   at  a t m o s p h e r i c   p r e s s u r e   f o r   s i x  

10  h o u r s .   The  c a t a l y s t   was  r e m o v e d   by  f i l t r a t i o n   and  t h e  

f i l t r a t e   was  c o n c e n t r a t e d   _in  v a c u o .   The  r e s i d u a l   o i l   w a s  

p u r i f i e d   by  c h r o m a t o g r a p h y   on  s i l i c a   u s i n g   1%  v / v  

m e t h a n o l   in   d i c h l o r o m e t h a n e   as  e l u a n t .   The  s o l i d  

o b t a i n e d   was  r e c r y s   t a l l i s e d   r e p e a t e d l y   f r o m   m e t h y l  

15  a c e t a t e   to  g i v e   m e t h y l   2 - p _ - ( 2 - [   ( 2 - h y d r o x y - 3 -  

p h e n o x y p r o p y l ) a m i n o ] p r o p o x y ) —   p h e n o x y a c e t a t e   (U)  ( 2 . 8 8   g)  , 
mp  1 1 5 - 1 1 6 ° C   m i c r o a n a l y s i s ,   f o u n d :   C . 6 4 . 9 ;   H . 7 . 1 ;   N . 3 . 6 ;  

r e q u i r e d   f o r   C21H27NO6:   C . 6 4 . 8 ;   H . 6 . 9 ;   N , 3 . 6 %   NMR  ( 4 0 0  

MHZ):  1 . 1 7   ( 2 d ,   3H  ,  CHCH3),  2 . 8 2   ( m . l H ,   NHCH2),  2 . 9 5  

20  ( m . l H ,   NHCH2),   3 . 1 1   ( d d . l H ,   CHCH3),  3 .8   ( s , 3 H ,   COOCH3) ,  

3 . 8 0   ( m . l H ,   OCH2CH3),   3 . 8 8   (m,  1H,  OCH2CH3),   4 ,0   (m,  3H,. 

OCH2CH.OH)  ,  4 . 5 8   (m,  2H,  OCH2.CO) ,   6 . 8 - 7 . 0   (m,7  a r o m a t i c  
H)  7 . 2 8   (m,  2  a r o m a t i c   H)  [ N o t e «   t h e   p r e s e n c e   of  2 

d o u b l e t s   at   1 . 1 7   i n d i c a t e s   t he   p r e s e n c e   of  b o t h   p o s s i b l e  
25  d i a s t e r e o i s o m e r i c   f o r m s   (A ,B)   of  U,  as  an  a p p r o x i m a t e l y  

5 0 : 5 0   m i x t u r e ,   b a s e d ,   on  m e a s u r e m e n t   of  t h e   two  d o u b l e t   o f  

d o u b l e t   s i g n a l s   at  3 . 1 1   d e l t a ;   e a c h   d i a s t e r e o i s o m e r i c  

fo rm  is   r a c e m i c   and  c o m p r i s e s   a  p a i r   of  o p p o s i t e   o p t i c a l  

e n a n t i o m e r s ]   . 
30  The  m i x t u r e   of  d i a s t e r e o i s o m e r i c   f o r m s   o f  

c o m p o u n d   U  was  s e p a r a t e d   as  f o l l o w s : —  

( i )   The  a b o v e   5 0 : 5 0   m i x t u r e   of  U  ( 2 . 8   g)  w a s  
d i s s o l v e d   in  m e t h a n o l   (20  ml)  and  a  s o l u t i o n   o f  
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a n h y d r o u s   o x a l i c   a c i d   ( 0 . 6 5   g)  in  m e t h a n o l   (20  ml)  w a s  
t h e n   a d d e d .   The  s o l v e n t   was  r e m o v e d   by  e v a p o r a t i o n   a n d  
t h e   r e s i d u e   was  c r y s t a l l i s e d   f r o m   m e t h a n o l   to  g i v e   o n e  
d i a s   t e r e o i s o m e r i c   f o rm  of  t h e   c o m p o u n d   U  as  i t s   o x a l a t e  

5  s a l t ,   mp  1 9 1 - 1 9 2 ° .   T h i s   s a l t   was  p a r t i t i o n e d   b e t w e e n  
10M  s o d i u m   h y d r o x i d e   ( 0 . 5   m l ) ,   b r i n e   (20  ml)  a n d  
d i c h l o r o m e t h a n e   (40  m l ) .   The  o r g a n i c   l a y e r   was  d r i e d  

(MgS04)   and  the   s o l v e n t   was  r e m o v e d   by  e v a p o r a t i o n .   T h e  
r e s i d u e   was  c r y s t a l l i s e d   f rom  m e t h y l   a c e t a t e   to  g i v e  

10  d i a s   t e r e o i s o m e r i c   fo rm  A  of  t h e   c o m p o u n d   U  as  t h e   s o l i d  
f r e e   b a s e   ( 0 . 5 3   g ) ,   mp  103  . 5 - 1 0 5   .  5°C,   a n a l y t i c a l l y   p u r e  
by  m i c r o a n a l y s i s   and  of  >95Z  i s d m e r i c   p u r i t y   ( b a s e d   o n  
t he   p r e s e n c e   of  o n l y   one  d o u b l e t   of  d o u b l e t s   in  t h e  
400  MHz  NMR  s p e c t r u m   at   3 . 1 1   d e l t a ) .  

15  ( i i )   The  m o t h e r   l i q u o r s   f r o m   t h e   m e t h a n o l  

r e c r y s t a l l i s a t i o n   s t e p   of  t h e   o x a l a t e   s a l t   of  U  in  ( i )  

were   e v a p o r a t e d .   The  r e s i d u a l   s o l i d   was  t h e n  

f r a c t i o n a l l y   c r y s t a l l i s e d   f r o m   m e t h y l   a c e t a t e   to  g i v e   a  
s e c o n d   o x a l a t e   s a l t ,   mp  1 2 5 - 1 2 7 ° C .   T h i s   s a l t   w a s  

20  c o n v e r t e d   to  t he   f r e e   b a s e   f o r m   as  d e s c r i b e d   in  ( i ) .   T h e  
r e s i d u a l   s o l i d   o b t a i n e d   was  c r y s t a l l i s e d   t w i c e   f rom  a  
m i x t u r e   of  m e t h a n o l   and  m e t h y l   a c e t a t e   to  g i v e   t he   f r e e  
b a s e   fo rm  of  c o m p o u n d   U  as  a  m i x t u r e   of  t he   t w o  
d i a s t e r e o i s o m e r s   A  and  B  ( 0 . 1 5   g)  ,  mp  1 1 6 - 1 1 7 < > C ,  

25  m i c r o a n a l y t i c a l l y   p u r e   and  c o n t a i n i n g   a p p r o x i m a t e l y   2 5 Z  
of  d i a s t e r e o i s o m e r   A  and  75Z  of  d i a s t e r o i s o m e r   B,  ( b a s e d  

on  400  MHz  NMR  m e a s u r e m e n t   of  t he   two  d o u b l e t s   o f  
d o u b l e t s   at   3 . 1 1   d e l t a ) .  

E x a m p l e   5 

30  U s i n g   a  s i m i l a r   p r o c e d u r e   to  t h a t   d e s c r i b e d   i n  
E x a m p l e   1,  bu t   s t a r t i n g   f rom  N . - b e n z y l - N - ( 2 - m _ - h y d r o x y -  

p h e n o x y e t h y l ) - 2 - h y d r o x y - 3 - p h e n o x y p r o p y l a m i n e   ( 1 . 6   g)  , 
m e t h y l   b r o m o a c e t a t e   ( 0 . 5 8   g)  ,  a n h y d r o u s   p o t a s s i u m  
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c a r b o n a t e   ( 0 . 6   g)  and  p o t a s s i u m   i o d i d e   ( 0 . 0 5   g)  i n  

a c e t o n e   (80  m l ) ,   and  w i t h   i n t e r m e d i a t e   i s o l a t i o n   o f  

m e t h y l   2—  m_—  (2—  [Nj-  b e n z y l —   (2—  h y d r o x y —   3 - p h e n o x y p r o p y l ) -  

amino   ]  e t h o x y   ) p h e n o x y a c e t a t e   ( 1 . 1   g)  ,  t h e r e   was  o b t a i n e d  

5  m e t h y l   2—  ja—  ( 2 - [   ( 2 - h y d r o x y —   3 - p h e n o x y p r o p y l )   a m i n o ]   e t h o x y   )— 

p h e n o x y a c e t a t e   h y d r o c h l o r i d e   ( 0 . 3 5   g)  ,  mp  164—  1 6 7 ° C ;  

m i c r o a n a l y s i s   ,  f o u n d :   C,  5 8 . 0 ;   H . 6 . 5 ;   N . 3 . 3 ;   Cl ,   8 . 7 % i  

r e q u i r e d   f o r   C 2 0 H 2 6 N C I 0 6 ;   C,  5 8 . 3 $   H . 6 . 4 ;   N . 3 . 4 }   C l ,  

8 . 6%;   NMR:  3 .1   ( d d . l H ,   CHGH^NH)  ,  3 . 2 5   ( d d . l H ,   CHCH2NH)  , 

10  3 .4   ( t , 2 H ,   NHCH2CH2),  3 .7   ( s , 3 H ,   CO2CH3).   3 . 9 - 4 . 1   ( m , 2 H ,  

0 C £ 2 C H ) ,   4 . 2 - 4 . 4   ( m , 3 H ,   0CH2  .  CHOH-)  ,  4 . 78   ( s , 2 H ,   OCH2CO)  , 
5 . 9 8   ( d , l H ,   CHOjO,  6 . 5 - 6 . 7   (m,  3  a r o m a t i c   H)  ,  6 . 9 - 7 . 0   ( m ,  

3  a r o m a t i c   H)  ,  7 . 1 - 7 . 4   (m,3   a r o m a t i c   H)  ,  9 .1   ( s , 2 H ,  

N H 2 + ) .  

15  The  s t a r t i n g   m a t e r i a l   was  o b t a i n e d   as  f o l l o w s s —  

a)  A.  m i x t u r e   of  r e s o r c i n o l   (88  g)  ,  1  ,  2 - d i b r o m o e t h a n e  

(180   g)  and  p o t a s s i u m   h y d r o x i d e   ( 4 4 . 8   g)  was  s t i r r e d  

u n d e r   r e f l u x   in  m e t h a n o l   (600   ml)  f o r   24  h o u r s .   T h e  

r e a c t i o n   m i x t u r e   was  c o o l e d .   The  r e s i d u a l   s o l i d   w a s  

20  r e m o v e d   by  f i l t r a t i o n   and  the   f i l t r a t e   was  e v a p o r a t e d   t o  

g i v e   3—  (2—  b r o m o e t h o x y )   p h e n o l   as  an  o i l   w h i c h   w a s  

e s s e n t i a l l y   p u r e   as  i n d i c a t e d   by  t h i n   l a y e r  

c h r o m a t o g r a p h y   ( t i c )   [ u s i n g   s i l i c a   p l a t e s   and  10%  v / v  

m e t h a n o l   in  d i c h l o r o m e t h a n e   as  e l u a n t ]   and  was  u s e d  

25  '  w i t h o u t   p u r i f i c a t i o n .  

b)  A  m i x t u r e   of  3—  (2—  b r o m o e t h o x y ) p h e n o l   (40  g)  a n d  

b e n z y l a m i n e   ( 3 9 . 2   g)  was  s t i r r e d   u n d e r   r e f l u x   in  e t h a n o l  

(800   ml)  f o r   18  h o u r s .   The  r e a c t i o n   m i x t u r e   was  c o o l e d  

and  t h e   s o l v e n t   e v a p o r a t e d .   The  r e s i d u a l   o i l   w a s  

30  d i s s o l v e d   in  e t h y l   a c e t a t e   (200   m l ) .   The  s o l u t i o n   w a s  

w a s h e d   w i t h   2M  h y d r o c h l o r i c   a c i d   (100   m l ) .   The  a q u e o u s  

l a y e r   was  b a s i f i e d   w i t h   s o l i d   p o t a s s i u m   c a r b o n a t e   a n d  

e x t r a c t e d   w i t h   e t h e r   (2  x  100  m l ) .   The  e x t r a c t s   w e r e  
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w a s h e d   s u c c e s s i v e l y   w i t h   w a t e r   (50  ml)  and  b r i n e   (50  m l ) ,  
and  were   t h e n   d r i e d   ( M g S 0 4 ) .   The  d r y   e t h e r e a l   s o l u t i o n  
was  t r e a t e d   w i t h   a  s o l u t i o n   of  e t h e r   s a t u r a t e d   w i t h  
h y d r o g e n   c h l o r i d e .   The  p r e c i p i t a t e d   s o l i d   w a s  

5  c r y s t a l l i s e d   t w i c e   f rom  a  m i x t u r e   of  m e t h a n o l / e t h y l  
a c e t a t e   to  g i v e   N - b e n z y l - 2 - ( m - h y d r o x y p h e n o x y )   e t h y l a m i n e  
h y d r o c h l o r i d e   ( 1 9 . 2   g)  ,  mp  1 4 8 - 1 4 9 ° C j   NMRs  3 .2   ( t , 2 H ,  
CH2NH),  4 . 2 2   (s  +  t  ,  4H,  C | 2 0 ,   NCH^Ph)  ,  6 .4   ( m , 3  
a r o m a t i c   H),  7 .1   ( t , l   a r o m a t i c   H),   7 . 3 - 7 . 8   (m,5   a r o m a t i c  

10  H ) .  

c)  A  m i x t u r e   of  _ N - b e n z y l - 2 - ( » - h y d r o x y p h e n o x y ) e t h y l -  
a m i n e   h y d r o c h l o r i d e   ( 2 . 7 9   g)  ,  1,  2 - e p o x y - - 3 - p h e n o x y p r o p a n e  
( 1 . 5   g)  and  a n h y d r o u s   p o t a s s i u m   c a r b o n a t e   ( 2 . 0   g)  w a s  
h e a t e d   u n d e r   r e f l u x   in  p r o p a n - 2 - o l   f o r   18  h o u r s .   T h e  

15  r e a c t i o n   m i x t u r e   was  c o o l e d   and  t h e   s o l v e n t   w a s  
e v a p o r a t e d   to  g i v e   N - b e n z y l - N - ( 2 - m - h y d r o x y p h e n o x y e t h y l ) -  
2 - h y d r o x y - 3 - p h e n o x y p r o p y l a m i n e   as  an  o i l ,   w h i c h   w a s  
e s s e n t i a l l y   p u r e   as  i n d i c a t e d   by  t i c   [ u s i n g   s i l i c a   p l a t e s  
and  52  m e t h a n o l   in  d i c h l o r o m e t h a n e   as  e l u a n t ]   and  w a s  

20  u s e d   w i t h o u t   p u r i f i c a t i o n .  

E x a m p l e   6 

A  s u s p e n s i o n   of  m e t h y l   2 - £ - - ( 2 - [   ( 2 - h y d r o x y - 3 -  
p h e n o x y p r o p y l ) a m i n o ] e t h o x y ) p h e n o x y   a c e t a t e   h y d r o c h l o r i d e  
( 0 . 0 1 5   g)  in  2M  h y d r o c h l o r i c   a c i d   (1  ml)  was  h e a t e d   a t  

25  9 5 - 1 0 0 ° C   f o r   30  m i n u t e s .   The  c l e a r   s o l u t i o n   o b t a i n e d   w a s  
a l l o w e d   to  c o o l   to  a m b i e n t   t e m p e r a t u r e ,   g i v i n g   2 - p _ - ( 2 -  
[  ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l ) a m i n o ] e t h o x y ) p h e n o x y a c e t i c  
a c i d   h y d r o c h l o r i d e   ( 0 . 0 1 1   g)  ,  mp  1 8 0 - 1 8 2 ° C .  
E x a m p l e   7 

30  A  m i x t u r e   of  m e t h y l   2 - £ - ( 2 - [   ( 2 - h y d r o x y - 3 -  
p h e n o x y p r o p y l ) a m i n o ] e t h o x y ) p h e n o x y   a c e t a t e   h y d r o c h l o r i d e  
( 0 . 5 0 7   g)  and  s o d i u m   h y d r o x i d e   (100   mg)  in  m e t h a n o l   ( 5  
ml)  and  w a t e r   (15  ml)  was  h e a t e d   at   9 5 - 1 0 0 ° C   f o r   18 



- 2 4 -   
0 2 1 0 8 4 9  

h o u r s .   The  m e t h a n o l   was  r e m o v e d   by  d i s t i l l a t i o n   and  t h e  

pH  of  t h e   r e s i d u a l   l a y e r   was  a d j u s t e d   to  6  w i t h   2M 

h y d r o c h l o r i c   a c i d .   An  o i l   was  d e p o s i t e d   w h i c h   s l o w l y  

s o l i d i f i e d .   The  s o l i d   was  c r y s t a l l i s e d   f rom  w a t e r   t o  

5  g i v e   2 - p _ - ( 2 - [   ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l ) a m i n o   ]  e t h o x y   ) -  

p h e n o x y a c e t i c   a c i d ,   mp  1 8 6 - 1 8 8 ° C ;   m i c r o a n a l y s i s   ,  f o u n d :  

C , 6 2 . 2 5   H , 6 . 2 ;   N . 3 . 5 ;   H2O,  0 .9%;   r e q u i r e d   f o r  

C 1 9 H 2 3 N O 6 . 1 / 4 H 2 O J   C . 6 2 . 4 ;   H . 6 . 5 ;   N , 3 . 8 ;   H2O,  1 . 2 % .  

E x a m p l e   8 

10  A  s o l u t i o n   of  m e t h y l   2 - p _ - ( 2 - [   ( 2 - h y d r o x y - 3 -  

p h e n o x y p r o p y D a m i n o ]   e t h o x y ) p h e n o x y a c e t a t e   h y d r o c h l o r i d e  

( 0 . 3   g)  in  m e t h a n o l   (30  ml)  was  s a t u r a t e d   w i t h   a m m o n i a  

and  k e p t   at   a m b i e n t   t e m p e r a t u r e   f o r   24  h o u r s .   The  s o l i d  

w h i c h   d e p o s i t e d   was  c o l l e c t e d   and  c r y s t a l l i s e d   f r o m  

15  m e t h a n o l   to  g i v e   2 - £ - ( 2 - [   ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l ) -  

a m i n o ]   e t h o x y   . ) p h e n o x y a c e t a m i d e   ( 0 . 0 8   g)  ,  mp  142—  1 4 4 ° C ;  

m i c r o a n a l y s i s :   f o u n d   C . 6 3 . 1 ;   H . 6 . 8 ;   N , 7 . 5 % ;   r e q u i r e d   f o r  

C19H24N2O5:   C . 6 3 . 3 ;   H . 6 . 7 ;   N , 7 . 8 % .   The  m e t h a n o l i c  

f i l t r a t e   f rom  t h e   a b o v e   p r o c e d u r e   was  c o n c e n t r a t e d   t o  

20  h a l f   i t s   v o l u m e   by  d i s t i l l i n g   ou t   s o l v e n t .   On  c o o l i n g ,  

the   r e s i d u a l   l i q u o r   g a v e   f u r t h e r   s o l i d   w h i c h   w a s  

r e c r y s t a l l i s e d   f rom  m e t h a n o l   to  g i v e   2-p_-(  2 - [   ( 2 - h y d r o x y -  

3—  p h e n o x y p r o p y D a m i n o ]   e t h o x y   ) p h e n o x y   ace   t  a m i d e  

h y d r o c h l o r i d e   ( 0 . 1 2   g)  ,  mp  2 2 2 - 2 2 3 ° C ;   m i c r o a n a l y s i s   t 

25  f o u n d :   C . 5 7 . 4 ;   H , 6 . 3 j   N . 6 . 9 ;   C l . 8 . 7 2 ;   r e q u i r e d   f o r  

C19H25N2CIO5*   C . 5 7 . 5 ;   H . 6 . 3 }   N , 7 . 1 }   C l , 8 . 9 % .  

E x a m p l e   9 

A  s o l u t i o n   of  2 - £ - ( 2 - [   ( 2 - h y d r o x y - 3 -  

p h e n o x y p r o p y D a m i n o ]   e t h o x y )   p h e n o x y a c e t a m i d e   ( 0 . 5   g)  in  2M 

30  h y d r o c h l o r i c   a c i d   (10  ml)  was  h e a t e d   a t   9 5 - l O O ° G   f o r   4 

h o u r s .   The  ho t   s o l u t i o n   was  f i l t e r e d   and  a l l o w e d   to  c o o l  

to  g i v e   2 - p _ - ( 2 - [   ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l ) a m i n o ] e t h o x y ) -  

p h e n o x y a c e t i c   a c i d   h y d r o c h l o r i d e   ( 0 . 2 6   g)  ,  mp  1 7 9 - 1 8 1 ° C 5  

m i c r o a n a l y s i s ,   f o u n d :   C , 5 7 . 3 5   H . 6 . 2 ;   N . 3 . 5 ?   C l . 8 . 9 % ;  
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r e q u i r e d   f o r   C 1 9 H 2 4 N C l 0 6 :   C . 5 7 . 3 ;   H.6 .O.-   N . 3 . 5 ;   C 1 . 8 . 9 Z .  
E x a m p l e   1 0  

S o d i u m   b o r o h y d r i d e   ( l . o   g)  was  a d d e d   in  s m a l l  
p o r t i o n s   o v e r   30  m i n u t e s   to  a  s o l u t i o n   of  m e t h y l   2 - p _ - ( 2 -  

5  [  ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l ) a m i n o ] e t h o x y ) p h e n o x y a c e t a t e  

h y d r o c h l o r i d e ,   ( 0 . 6   g)  in   m e t h a n o l   (30  m l ) .   A f t e r   t h e  
a d d i t i o n   was  c o m p l e t e ,   t he   m i x t u r e   was  h e a t e d   u n d e r  
r e f l u x   f o r   2  h o u r s .   The  s o l u t i o n   was  c o o l e d   and  t h e  
s o l v e n t   e v a p o r a t e d .   The  r e s i d u e   w h i c h   was  o b t a i n e d  

LO  was  p a r t i t i o n e d   b e t w e e n   w a t e r   (30  ml)  and  d i c h l o r o m e t h a n e  
(30  m l ) .   The  o r g a n i c   l a y e r   was  s e p a r a t e d ,   d r i e d   ( M g S 0 4 )  
and  t h e   s o l v e n t   e v a p o r a t e d .   The  r e s i d u e   was  c r y s t a l l i s e d  
f r o m   e t h y l   a c e t a t e   to  g i v e   2 - [ 2 - p _ - ( 2 - [   ( 2 - h y d r o x y - 3 -  
p h e n o x y p r o p y l ) a m i n o j e t h o x y ) p h e n o x y ] e t h a n o l   ( 0 . 2 6   g)  , 

L5  mp  9 9 - l O l ° C ;   m i c r o a n a l y s i s   :  f o u n d   G,  6 5 . 5 ;   H . 7 . 3 ;  
N . 4 . 0 Z ;   r e q u i r e d   f o r   C19H25NO5|   C . 6 5 . 7 ;   H . 7 . 2 ,   H , 4 . 0 Z .  
E x a m p l e   11  ' 

M e t h y l   2 - p _ - ( 2 - [ ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l ) -  
a m i n o ] e t h o x y ) p h e n o x y a c e t a t e   h y d r o c h l o r i d e   ( 1 . 9   g)  w a s  

10  p a r t i t i o n e d   b e t w e e n   5Z  w/v  s o d i u m   h y d r o g e n   c a r b o n a t e  
s o l u t i o n   (50  ml)  and  d i c h l o r o m e t h a n e   (  50  m l ) .   T h e  
o r g a n i c   l a y e r   was  d r i e d   (MgS04)   »*<*  t h e   s o l v e n t  
e v a p o r a t e d .   The  r e s i d u a l   s o l i d   was  c r y s t a l l i s e d   f r o m  
m e t h a n o l   to  g i v e   m e t h y l   2 - p _ - ( 2 - [   ( 2 - h y d r o x y - 3 - p h e n o x y -  

5  P r o p y l ) a m i n o ] e t h o x y ) p h e n o x y a c e t a t e   ( 1 . 6 7   g)  ...  mp  1 1 6 -  
117.   5oC,  m i c r o a n a l y s i s ,   f o u n d ,   C,  6 4 . 0 ;   H.  6 . 7 ,   N . 3 . 7 Z ,  
r e q u i r e d   f o r   C2OH25NO6:  C , 6 4 . 0 j   H , 6 . 7 j   N . 3 . 7 Z .  
E x a m p l e   12 

A  m i x t u r e   of  N - b e n 2 y l - N - ( 2 - £ - h y d r o x y -  
0  P h e n o x y e t h y l ) - 2 - . h y d r o x y - 3 - p h e n o x y p r o p y l a m i n e   ( 3 . 2 2   g ) ,   t . -  

b u t y l   b r o m o a c e t a t e   ( 1 . 6   g)  ,  a n h y d r o u s   p o t a s s i u m   c a r b o n a t e  
( 1 . 1 3   g)  and  p o t a s s i u m   i o d i d e   ( 0 . 0 2   g)  was  s t i r r e d   u n d e r  
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r e f l u x   in  dry   a c e t o n e   (150   ml)  f o r   72  h o u r s .   T h e  

r e a c t i o n   m i x t u r e   was  c o o l e d .   The  r e s i d u a l   s o l i d   w a s  

r e m o v e d   by  f i l t r a t i o n   and  t he   f i l t r a t e   was  e v a p o r a t e d .  

The  r e s i d u e   of  _ t - b u t y l   2 - j>- (   2 - [ j N - b e n z y l - ( 2 - h y d r o x y - 3 -  

5  p h e n o x y p r o p y O a m i n o ]   e t h o x y ) p h e n o x y a c e t a t e   was  d i s s o l v e d  

in  t . - b u t y l   a l c o h o l   (70  ml)  and  a c e t i c   a c i d   (30  m l ) .   T h e  

s o l u t i o n   o b t a i n e d   was  h y d r o g e n a t e d   in   t h e   p r e s e n c e   of  1 0 Z  

w/w  p a l l a d i u m - o n - c a r b o n   ( 0 . 4   g)  at   a b o u t   20  b a r   and  6 0 ° C  

f o r   48  h o u r s .   The  m i x t u r e   was  c o o l e d   and  t h e   c a t a l y s t  

10  was  s e p a r a t e d   by  f i l t r a t i o n .   The  f i l t r a t e   was  e v a p o r a t e d  

to  g i v e   an  o i l   ( 2 . 8   g)  w h i c h   was  p u r i f i e d   b y  

c h r o m a t o g r a p h y   on  s i l i c a ,   e l u t i n g   w i t h   102  v / v   _ t - b u t y l  

a l c o h o l   in  d i c h l o r o m e t h a n e   to  g i v e   _ t - b u t y l   2 - £ - ( 2 - [ ( 2 -  

h y d r o x y —   3—  p h e n o x y p r o p y D a m i n o ]   e t h o x y ) p h e n o x y   a c e t a t e  

15  ( 0 . 2 5   g ) ,   mp  7 4 - 7 6 ° C   [ a f t e r   r e c r y s t a l l i s a t i o n   f r o m  

e t h e r / p e t r o l e u m   e t h e r   ( b . p .   6 O - 8 O ° C ) ] ;   m i c r o a n a l y s i s t  

f o u n d   C . 6 6 . 2 ;   H . 7 . 7 ;   N , 3 . 3 % ;   r e q u i r e d   f o r   C 2 3 E 3 1 N 0 6 !  

C . 6 6 . 2 :   H . 7 . 4 ;   N 3 . 4 Z ;   NMR  ( C D C I 3 ) :   1 . 5 0   (  s  ,  9H  ,  B u t ) ,   2.  30  

( s , 2 H , 0 H , N H )   2 . 8 0 - 3 . 1 0   ( m , 4 H ,   C H ^ N C ^ ) ,   4 . 0 2   ( m , 5 H ,  

20  0 C j E 2 C H . ( 0 H ) , 0 C H 2 C H 2 ) ,   4 . 4 8   ( s ,   2H,  OCH2CO)  ,  6 . 9 0   (m,  7 

a r o m a t i c   H)  ,  7 . 2 5   (m,  2  a r o m a t i c   H)  . 

E x a m p l e   13  
'  A  m i x t u r e   of  m e t h y l   2 - £ - ( 2 - a m i n o e t h o x y ) p h e n o x y —  

a c e t a t e   h y d r o c h l o r i d e   ( 0 . 1 6 4   g)  ,  t r i e t h y l a m i n e   ( 0 . 0 6 3   g )  

25  and  1 , 2 - e p o x y —   3 - p h e n o x y p r o p a n e   ( 0 . 0 9 4   g)  was  h e a t e d   u n d e r  

r e f l u x   in  m e t h a n o l   (10  ml)  f o r   24  h o u r s .   The  r e a c t i o n  

m i x t u r e   was  c o o l e d   and  t h e   s o l v e n t   e v a p o r a t e d .   T h e  

r e s i d u e   was  p a r t i t i o n e d   b e t w e e n   5%  w/v  s o d i u m   h y d r o g e n  

c a r b o n a t e   s o l u t i o n   (10  ml)  and  d i c h l o r o m e t h a n e   (20  m l ) .  

30  The  o r g a n i c   l a y e r   was  s e p a r a t e d ,   d r i e d   (MgS04)   and  t h e  

s o l v e n t   e v a p o r a t e d .   The  r e s i d u e   was  p u r i f i e d   b-y 

c h r o m a t o g r a p h y   on  s i l i c a ,   * l u t i n g   w i t h   52  v / v   o e t h a n o l   i n  
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d i c h l o r o m e t h a n e ,   to  g i v e   m e t h y l   2 - p _ - ( 2 - [   ( 2 - h y d r o x y - 3 -  
P h e n o x y p r o p y l ) a m i n o ] e t h o x y ) p h e n o x y a c e t a t e   as  an  o i l .  
T h i s   was  d i s s o l v e d   in  m e t h y l   a c e t a t e   and  d ry   h y d r o g e n  
c h l o r i d e   was  p a s s e d   t h r o u g h   t he   s o l u t i o n   u n t i l   no  f u r t h e r  

5  s o l i d   s e p a r a t e d .   The  s o l i d   was  c o l l e c t e d   and  w a s h e d   w i t h  
m e t h y l   a c e t a t e   to  g i v e   m e t h y l   2 - p j - < 2 - [   ( 2 - h y d r o x y - 3 -  
p h e n o x y P r o p y l ) a m i n o ] e t h o x y ) p h e n o x y a c e t a t e   h y d r o c h l o r i d e   , ( 0 . 0 1 5   g ) ,   e s s e n t i a l l y   i d e n t i c a l   w i t h   t h a t   o b t a i n e d   i n  
E x a m p l e   1 .  

10  The  n e c e s s a r y   s t a r t i n g   m a t e r i a l   was  o b t a i n e d   a s  
f o l l o w s * —  

( i )   S o d i u m   h y d r i d e   ( 0 . 3 4   g  of  a  60Z  w/w  s u s p e n s i o n  
in  m i n e r a l   o i l )   was  a d d e d   to  N - b e n 2 y l - 2 ~ p _ - h y d r o x y p h e n o x y -  
e t h y l a m i n e   ( 1 . 2   g)  d i s s o l v e d   in  dry   d i m e t h y l f   o r m a m i d e  

15  (DMF)  (50  m l ) .   The  r e s u l t i n g   s u s p e n s i o n   was  s t i r r e d   f o r  
a p p r o x i m a t e l y   15  m i n u t e s   u n t i l   a  c l e a r   s o l u t i o n   w a s  
o b t a i n e d .   M e t h y l   b r o m o a c e t a t e   ( 0 . 7 6   g)  was  a d d e d   and  t h e  
m i x t u r e   was  s t i r r e d   f o r   4  h o u r s .   I t   was  t h e n   p o u r e d   i n t o  
w a t e r   (150   ml)  and  e x t r a c t e d   w i t h   d i c h l o r o m e t h a n e   (2  x 

20  100  m l ) .   The  e x t r a c t s   we re   w a s h e d   s u c c e s s i v e l y   w i t h  
w a t e r   (2  x  50  ml)  and  b r i n e   (50  m l ) ,   t h e n   d r i e d   ( M g S O 4 )  
and  t h e   s o l v e n t   e v a p o r a t e d .   The  r e s i d u e   was  d i s s o l v e d   i n  
e t h e r   and  d ry   h y d r o g e n   c h l o r i d e   was  p a s s e d   t h r o u g h   t h e  
s o l u t i o n   u n t i l   no  f u r t h e r   s o l i d   p r e c i p i t a t e d .   T h e  

25  p r e c i p i t a t e   was  c o l l e c t e d   and  r e c r y s t a l l i s e d   f r o m  
m e t h a n o l   and  e t h e r   to  g i v e   m e t h y l   2 - p _ - ( 2 -  
[ b e n Z y l a m i n o ] e t h o x y ) P h e n o x y a c e t a t e   h y d r o c h l o r i d e   ( 0 . 4 2  
g)  mp,  1 7 8 O C .  

( i i )   A  s o l u t i o n   of  m e t h y l   2 - £ - ( 2 - [   b e n z y l a m i n o } -  
30  e t h o x y ) p h e n o x y a c e t a t e   h y d r o c h l o r i d e   ( 1 . 7   g)  m   m e t h a n o l  

(30  ml)  and  a c e t i c   a c i d   (10  ml)  was  h y d r o g e n a t e d   in  t h e  
p r e s e n c e   of  10Z  w/w  p a l l a d i u a - o n - c a r b o n   ( o . l   g)  at  a b o u t  
20  b a r   and  60°C  f o r   48  h o u r s .   The  m i x t u r e   was  c o o l e d .  

10  
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The  c a t a l y s t   was  r e m o v e d   by  f i l t r a t i o n   and  t he   f i l t r a t e  

was  e v a p o r a t e d .   The  r e s i d u a l   o i l   was  d i s s o l v e d   i n  

m e t h a n o l   and  t r e a t e d   w i t h   a  s o l u t i o n   of  e t h e r   s a t u r a t e d  

w i t h   h y d r o g e n   c h l o r i d e .   The  p r e c i p i t a t e d   s o l i d   w a s  

5  c r y s t a l l i s e d   f rom  m e t h a n o l   and  m e t h y l   a c e t a t e   to  g i v e  

m e t h y l   2-j>—  (2—  a m i n o e t h o x y ) p h e n o x y a c e t a t e   h y d r o c h l o r i d e  

( 0 . 2 4   g ) ,   mp  1 7 5 ° C .  

E x a m p l e   14  

Sod ium  h y d r i d e   (30  mg  of  a  60%  w/w  d i s p e r s i o n  

10  in  m i n e r a l   o i l )   was  a d d e d   to  a  s o l u t i o n   of  p _ - ( 2 - [ ( 2 -  

h y d r o x y —   3—  p h e n o x y p r o p y l )   amino   ]  e t h o x y ) p h e n o l   (240  mg)  i n  

DM?  (10  ml)  at  0—  10°C  u n d e r   an  a t m o s p h e r e   of  a r g o n .   T h e  

r e s u l t i n g   s u s p e n s i o n   was  s t i r r e d   f o r   a b o u t   15  m i n u t e s  

u n t i l   a  c l e a r   s o l u t i o n   was  o b t a i n e d .   M e t h y l   bromo— 

15  a c e t a t e   ( 0 . 8   ml)  was  t h e n   a d d e d ,   and  t h e   m i x t u r e   s t i r r e d  

f o r   18  h o u r s   u n d e r   an  a t m o s p h e r e   of  a r g o n .   I t   was  t h e n  

p o u r e d   i n t o   w a t e r   (50  ml)  and  e x t r a c t e d   w i t h  

d i c h l o r o m e t h a n e   (3  x  20  m l ) .   The  e x t r a c t s   were   w a s h e d  

s u c c e s s i v e l y   w i t h   w a t e r   (2  x  20  ml)  and  b r i n e   (20  m l ) ,  

20  t h e n   d r i e d   (MgS04)   and  t he   s o l v e n t   e v a p o r a t e d .  

The  r e s i d u e   was  d i s s o l v e d   in   m e t h y l   a c e t a t e   a n d  

dry   h y d r o g e n   c h l o r i d e   was  p a s s e d   t h o u g h   t h e   s o l u t i o n  

u n t i l   no  f u r t h e r   s o l i d   d e p o s i t e d .   The  s o l i d   w a s  

c o l l e c t e d   and  w a s h e d   w i t h   m e t h y l   a c e t a t e   to  g i v e   m e t h y l  

2 - p _ - ( 2 - [   ( 2 - h y d r o x y - 3 - p h e n o x y p r o p y l )   a m i n o   ] e t h o x y ) -  

25  p h e n o x y a c e t a t e   h y d r o c h l o r i d e   ( 0 . 1 2   g , )   e s s e n t i a l l y  

i d e n t i c a l   to  t h a t   i s o l a t e d   in  E x a m p l e   1 .  

[ N o t e :   t he   a b o v e   p r o c e d u r e   may  a l t e r n a t i v e l y   be  c a r r i e d  

ou t   u s i n g   p o t a s s i u m   c a r b o n a t e   in  a c e t o n e   c o n t a i n i n g   a  

c a t a l y t i c   a m o u n t   of  p o t a s s i u m   i o d i d e ,   in  p l a c e   of  s o d i u m  

30  h y d r i d e   in  DMF  ,  f o r   e x a m p l e   u s i n g   t h e   r e a c t i o n   c o n d i t i o n s  

and  work  up  p r o c e d u r e   d e s c r i b e d   in  E x a m p l e   1 .  
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The  s t a r t i n g   p h e n o l   d e r i v a t i v e   was  o b t a i n e d   a s  
f o l l o w s t —  

A  m i x t u r e   of  _p_—(  2—  a m i n o e t h o x y )   p h e n o l   h y d r o -  
c h l o r i d e ,   ( 1 . 8 9   g)  t r i e t h y l a m i n e   ( 1 . 0 1   g)  and  1 , 2 - e p o x y -  
3 - p h e n o x y - p r o p a n e   ( 1 . 5   g)  was  h e a t e d   u n d e r   r e f l u x   f o r   2 4  

5  h o u r s .   The  r e a c t i o n   m i x t u r e   was  c o o l e d   and  the   s o l v e n t  

was  e v a p o r a t e d .   The  r e s i d u e   was  p a r t i t i o n e d   b e t w e e n  

d i c h l o r o m e t h a n e   (100   ml)  and  10Z  w/v   p o t a s s i u m   c a r b o n a t e  

s o l u t i o n .   The  o r g a n i c   l a y e r   was  s e p a r a t e d ,   d r i e d  

( M g S 0 4 ) ,   and  t h e   s o l v e n t   was  e v a p o r a t e d .   The  r e s i d u a l  
10  o i l   was  d i s s o l v e d   in  e t h y l   a c e t a t e   and  d ry   h y d r o g e n  

c h l o r i d e   was  p a s s e d   t h r o u g h   t h e   s o l u t i o n   u n t i l   no  f u r t h e r  
s o l i d   p r e c i p i t a t e d .   The  p r e c i p i t a t e   was  c o l l e c t e d   a n d  

r e c r y s t a l l i e d   f rom  m e t h a n o l   and  e t h y l   a c e t a t e   to  g i v e   jj— 
(2—  [2—  h y d r o x y —   3—  p h e n o x y   p  r  op  yl  ami  no  ]  e t h o x y )   p h e n o l  

15  h y d r o c h l o r i d e   ( 0 . 5 3   g)  mp  ,  1 7 1 ° C ;   m i c r o a n a l y s i s   :  f o u n d  

C . 6 0 . 3 ;   H . 6 . 7 ;   N . 4 . 0 ;   Cl ,   10 .6%;   r e q u i r e d   f o r  

Cl7H22NC1°4-*  C . 6 0 . 1 ;   H . 6 . 5 ;   N , 4 . 1 |   C 1 . 1 0 . 5 Z   NMR:  3 . 0 9  
( d d . l H ,   CHOH.CH2NH),  3 . 2 8   ( d d . l H ,   CHOH.CH2NH),  3 . 4 7  
( t , 2 E ,   NHCH2CH2),   4 . 1 5   ( m , 2 H ,   NHCH2CH2),  4 . 2 5   ( m . l H ,  

20  CHOH),  5 . 0 1   ( b r   s,  1H.CH0H.),   6 . 6 7 + 6 . 7 9   (*2d,4  a r o m a t i c  
H),  6 . 9 2   (m,3  a r o m a t i c   H),  7 . 2 6   ( t , 2   a r o m a t i c   H),  9 . 1   ( b r  

s,  NH2+  +  p h e n o l i c   O H ) .  

[ N o t e :   j > - ( 2 - [   ( 2 - h y d r o x y ~ 3 - p h e n o x y p r o p y l a m i n o ]   e t h o x y ) -  
p h e n o l   in  a d d i t i o n   to  b e i n g   a  v a l u a b l e   i n t e r m e d i a t e   a l s o  

15  shows   s i g n i f i c a n t   t h e r m o g e n i c   p r o p e r t i e s   in  i t s   own  r i g h t  
( s u b - c u t .   ED50  in  t e s t   (b)   :  0 . 5 1   m g / k g j   SI  in  t e s t   ( c )  
>100)   and  is   p r o v i d e d   t o g e t h e r   w i t h   i t s   p h a r m a c e u t i c a l l y  

a c c e p t a b l e   s a l t s ,   and  c o m p o s i t i o n s ,   as  a  f u r t h e r   f e a t u r e  
of  t h e   i n v e n t i o n . ]  
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E x a m p l e   15  

As  s t a t e d   p r e v i o u s l y ,   s u i t a b l e   p h a r m a c e u t i c a l  

c o m p o s i t i o n s   of  c o m p o u n d s   of  f o r m u l a   I  d e f i n e d  

h e r e i n b e f o r e   may  be  o b t a i n e d   by  s t a n d a r d   f o r m u l a t i o n  

t e c h n i q u e s .   H o w e v e r ,   in  g e n e r a l ,   when  Z  i s   a n  

5  a l k o x y c a r b o n y l   ( s u c h   as  m e t h o x y c a r b o n y l )   wet  g r a n u l a t i o n  

t e c h n i q u e s   or  p r o c e d u r e s   i n v o l v i n g   t he   u se   of  a l k a n o l s  

n o t   c o r r e s p o n d i n g   to  t h e   a l k o x y   g r o u p   of  t he   c o m p o u n d ,  

a r e   p r e f e r a b l y   a v o i d e d .  

A  t y p i c a l   t a b l e t   f o r m u l a t i o n   s u i t a b l e   f o r   o r a l  

10  a d m i n i s t r a t i o n   to  warm—  b l o o d e d   a n i m a l s   c o m p r i s e s   a s  

a c t i v e   i n g r e d i e n t   a  m i c r o n i s e d   f o rm  of  a  c o m p o u n d   o f  

f o r m u l a   I,  or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t   t h e r e o f ,  

as  d e f i n e d   h e r e i n b e f o r e ,   and  may  be  p r o d u c e d   by  d i r e c t  

c o m p r e s s i o n   t o g e t h e r   w i t h   m i c r o n i s e d   l a c t o s e   c o n t a i n i n g   a  

15  s t a n d a r d   d i s i n t e g r a n t   a n d / o r   l u b r i c a n t .   When  t a b l e t s  

c o n t a i n i n g   s m a l l   a m o u n t s   of  a c t i v e   i n g r e d i e n t   ( f o r  

e x a m p l e   0 .5—10  mg)  a r e   r e q u i r e d ,   t h e   a c t i v e   i n g r e d i e n t  

may  be  m i c r o n i s e d   t o g e t h e r   w i t h   l a c t o s e   in  t he   r a t i o   o f  

1 : 1 0   p a r t s   by  w e i g h t   and  t h e n   t h i s   m a t e r i a l   is   d i l u t e d  

2fi  w i t h   f u r t h e r   l a c t o s e   or  m i c r o c r y s a l l i n e   c e l l u l o s e  

c o n t a i n i n g   0 . 5Z   by  w e i g h t   of  a  l u b r i c a n t   ( s u c h   a s  

m a g n e s i u m   s t e a r a t e )   and  5%  by  w e i g h t   of  a  d i s i n t e g r a n t  

( s u c h   as  c r o s s —   l i n k e d   s o d i u m   c a r b o x y m e t h y l   c e l l u l o s e   o r  

s o d i u m   s t a r c h   g l y c o l a t e )   . 
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CLAIMS  ( F o r   t he   d e s i g n a t e d   s t a t e s *   B E / C H / D E / F R / G B / I T  

L I / L U / N L / S E )  

What  we  c l a i m   i s « -  

!•  A  p h e n o x y a c e t i c   a c i d   d e r i v a t i v e   of  the   f o r m u l a  
I  s e t   ou t   b e l o w   w h e r e i n   R*  is  h y d r o g e n   or  f l u o r o j   R2  a n d  

5  R3  a r e   i n d e p e n d e n t l y   s e l e c t e d   from  h y d r o g e n   and  ( 1 -  

3 C ) a l k y l »   and  Z  is   h y d r o x y m e t h y l   or  a  g r o u p   of  t h e  
f o r m u l a   - C O . R *   in  w h i c h   R*  is  h y d r o x y ,   ( l - 6 C ) a l k o x y   o r  
a m i n o ;   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t   t h e r e o f .  
2.  A  c o m p o u n d   as  c l a i m e d   in  c l a i m   1  w h e r e i n   r2  a n d  

10  R3  a r e   i n d e p e n d e n t l y   s e l e c t e d   from  h y d r o g e n ,   m e t h y l ,  

e t h y l   and  p r o p y l ,   and  R*  is  h y d r o x y ,   a m i n o ,   m e t h o x y ,  
e t h o x y ,   b u t o x y   or  ^ - b u t o x y .  
3.  A  c o m p o u n d   as  c l a i m e d   in  c l a i m   1  or  2  w h e r e i n  
t h e   g r o u p   —  OCH2Z  is   l o c a t e d   in  the   met  a—  or  p a r a - p o s i t i o n  

15  r e l a t i v e   to  t he   o x y e t h y l a m i n o   s i d e - c h a i n .  
4.  A  compound   as  c l a i m e d   in  any  of  c l a i m s   1—3 
w h e r e i n   R2  and  R3  a r e   i n d e p e n d e n t l y   h y d r o g e n   or  m e t h y l .  
5.  A  compound   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  
w h e r e i n   R*  is   h y d r o g e n   and  Z  is   a  g r o u p   of  t he   f o r m u l a  

23  - C O . R *   and  t he   g r o u p   -OCH2Z  is   l o c a t e d   in  t he   p a r a -  
p o s i t i o n   r e l a t i v e   to  t h e   o x y e t h y l a m i n o   s i d e - c h a i n .  
6.  A  compound   of  the   f o r m u l a   I  s e t   ou t   b e l o w  
w h e r e i n   R*  is   h y d r o g e n ,   r2  iS  h y d r o g e n   or  m e t h y l ,   r3  i b  
h y d r o g e n ,   Z  is  a  g r o u p   of  the   f o r m u l a   - C 0 . R 5   in  wh ich   R5 

^   iB  h y d r o x y ,   (1—  4 C ) a l k o x y   or  a m i n o ,   and  t h e   g r o u p s   -OCH2Z 
and  -OGH2CR2R3NH-  a r e   a t t a c h e d   in  p a r a - r e l a t i o n s h i p   . 
t o g e t h e r   w i t h   t he   p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s  
t h e r e o f   . 
7.  A  compound   s e l e c t e d   f rom  2 - £ - ( 2 - [   ( 2 - h y d r o x y - 3 -  

"0  p h e n o x y p r o p y l ) a m i n o ] e t h o x y ) p h e n o x y a c e t i c   a c i d ,   i t s   m e t h y l  
e s t e r ,   and  the   p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s   of  s a i d  
a c i d   or  e s t e r .  
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8«  A  p h a r m a c e u t i c a l l y   a c c e p t a b l e   B a i t   as  c l a i m e d  
in  any  one  p r e c e d i n g   c l a i m ,   wh ich   i s   a  p h a r m a c e u t i c a l l y  
a c c e p t a b l e   a c i d - a d d i t i o n   s a l t   w i t h   an  i n o r g a n i c   o r  
o r g a n i c   a c i d ,   o r ,   when  Z  i s   a  c a r b o x y   g r o u p ,   a  s a l t   w i t h  

5  an  i n o r g a n i c   or  o r g a n i c   b a s e   a f f o r d i n g   a  p h a r m a c e u t i c a l l y  
a c c e p t a b l e   c a t i o n .  

9.  A  p h a r m a c e u t i c a l   c o m p o s i t i o n   w h i c h   c o m p r i s e s  
a  p h e n o x y a c e t i c   a c i d   d e r i v a t i v e   of  t he   f o r m u l a   I  s e t   o u t  
b e l o w ,   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t   t h e r e o f ,   a s  

10  c l a i m e d   in  c l a i m   1,  t o g e t h e r   w i t h   a  p h a r m a c e u t i c a l l y  
a c c e p t a b l e   d i l u e n t   or  c a r r i e r .  
!0 .   A  p r o c e s s   f o r   t he   m a n u f a c t u r e   of  a  
p h e n o x y a c e t i c   a c i d   d e r i v a t i v e   of  t he   f o r m u l a   I  s e t   o u t  
b e l o w ,   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t   t h e r e o f ,   a s  

15  c l a i m e d   in  any  one  of  c l a i m s   1 - 8 ,   w h i c h   i s   c h a r a c t e r i s e d  
in  t h a t : -  

( a )   a  p h e n o l   d e r i v a t i v e   of  t he   f o r m u l a   I I   s e t   ou t   b e l o w  
Is  r e a c t e d   w i t h   an  a l k y l a t l n g   a g e n t   of  t he   f o r m u l a   X . C H 2 Z  
w h e r e i n   X  is   a  s u i t a b l e   l e a v i n g   g r o u p ;  

20  (*>)  an  a m i n e   d e r i v a t i v e   of  t he   f o r m u l a   VI  s e t   ou t   b e l o w  
i s   r e a c t e d   w i t h   an  e p o x i d e   of  the   f o r m u l a   IV  s e t   o u t  
b e l o w t  

(c )   a  p r o t e c t e d   d e r i v a t i v e   of  the   f o r m u l a   VII  s e t   o u t  
b e l o w   w h e r e i n   Q  is  a  s u i t a b l e   p r o t e c t i n g   g r o u p   i s  

25  d e p r o t e c t e d ;  

(d)   f o r   a  compound   of  f o r m u l a   I  w h e r e i n   Z  i s   c a r b o x y ,   a n  
e s t e r   or  amide   of  t h e   f o r m u l a   I  in  w h i c h   Z  i s   r e p l a c e d   b y  
a  r a d i c a l   of  t he   f o r m u l a   -CO.R6   w h e r e i n   R&  is   a m i n o ,  
( l - 6 C ) a l k o x y ,   p h e n o x y   or  b e n z y l o x y ,   1b  d e c o m p o s e d ;  

30  <•>  f o r   a  compound   of  f o r m u l a   I  w h e r e i n   Z  Is   c a r b a m o y l ,  
an  e s t e r   of  f o r m u l a   I  in  w h i c h   Z  Is  r e p l a c e d   by  a  r a d i c a l  
of  t he   f o r m u l a   -COR?  w h e r e i n   r7  i8  ( l - 6 C ) a l k o x y   ,  p h e n o x y  
or  b e n z y l o x y ,   is   r e a c t e d   w i t h   a m m o n i a i  
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( f )   f o r   a  c o m p o u n d   of  f o r m u l a   I  w h e r e i n   Z  I s  

h y d r o x y m e t h y l ,   t he   c o r r e s p o n d i n g   a c i d   of  f o r m u l a   I  

w h e r e i n   Z  is  c a r b o x y   or  an  e s t e r   of  f o r m u l a   I  in  w h i c h   Z 

is   r e p l a c e d   by  a  r a d i c a l   of  the   f o r m u l a   - C O . R ?   as  d e f i n e d  

5  in  (e)   a b o v e ,   is   r e d u c e d j   o r  

(g)   f o r   a  c o m p o u n d   of  f o r m u l a   I  w h e r e i n   one  of  R2  and  R3 

is   h y d r o g e n   or  ( l - 3 C ) a l k y l   and  the  o t h e r   of  R2  and  R3  i s  

h y d r o g e n ,   an  a m i n e   of  t h e   f o r m u l a   V I I I   w h e r e i n   R8  i s  

h y d r o g e n   or  ( l - 3 C ) a l k y l   is   r e d u c e d j  

10  w h e r e a f t e r ,   an  a c i d   of  f o r m u l a   I  w h e r e i n   Z  i s  

c a r b o x y   may  be  c o n v e r t e d   to  the   c o r r e s p o n d i n g   a m i d e   (R*  

is   a m i n o )   or  e s t e r   (R^  iB  (  l - 6 C ) a l k o x y )   by  a  c o n v e n t i o n a l  

a m i d i f   i c a t i o n   or  e s t e r i f   i c a t   ion  p r o c e d u r e ,   and  an  a l c o h o l  

of  the   f o r m u l a   I  w h e r e i n   Z  is  h y d r o x y m e t h y l   may  b e  

15  o x i d i s e d   by  a  c o n v e n t i o n a l   p r o c e d u r e   to  t he   c o r r e s p o n d i n g  

a c i d   (Z  is   c a r b o x y )   ; 

w h e r e a f t e r ,   when  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  
s a l t   is  r e q u i r e d ,   t he   c o m p o u n d   of  f o r m u l a   I  in  f r e e   b a s e  

fo rm  o r ,   when  Z  is   c a r b o x y   in  z w i t t e r i o n i c   form  i s  

20  r e a c t e d   w i t h   t h e   a p p r o p r i a t e   a c i d   or  b a s e   u s i n g   a  

c o n v e n t i o n a l   p r o c e d u r e }   and  when  an  e n a n t i o m e r   i s  

r e q u i r e d ,   t he   c o r r e s p o n d i n g   r a c e m a t e   of  f o r m u l a   I  i s  

r e s o l v e d   u s i n g   a  c o n v e n t i o n a l   p r o c e d u r e ,   or  one  of  t h e  

above—  d e f i n e d   p r o c e d u r e s   i s   c a r r i e d   ou t   u s i n g   a n  
25  o p t i c a l l y   a c t i v e   s t a r t i n g   m a t e r i a l .  

11.  The  compound   2—  £.—  (2—  [ 2 - h y d r o x y - 3 —   p h e n o x y -  

p r o p y l ) a m i n o ]   e t h o x y ) p h e n o l   ,  or  a  s a l t   t h e r e o f .  

12.  The  use   of  a  c o m p o u n d   of  t he   f o r m u l a   I  s e t   o u t  
b e l o w   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t   t h e r e o f   a s  
d e f i n e d   in  c l a i m   1  in  t h e   m a n u f a c t u r e   of  a 

p h a r m a c e u t i c a l   a g e n t   f o r   t h e   p r o d u c t i o n   of  a  t h e r m o g e n i c  
e f f e c t   . 
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CLAIMS  (Fo r   t he   d e s i g n a t e d   s t a t e ;   AT)  . .   :-  . 

What  we  c l a i m   1 s t —  

1.  A  p r o c e s s   f o r   the   m a n u f a c t u r e   of  a 
n o v e l   p h e n o x y a c e t i c   a c i d   d e r i v a t i v e   of  t he   f o r m u l a   I  s e t  

5  out   be low  w h e r e i n   R1  is   h y d r o g e n   or  f l u o r o j   R2  and  R3 

a r e   i n d e p e n d e n t l y   s e l e c t e d   f rom  h y d r o g e n   and  (  1 -  

3 C ) a l k y l j   and  Z  is  h y d r o x y m e t h y l   or  a  g r o u p   of  t h e  

f o r m u l a   -CO.R*  in  w h i c h   R*  is  h y d r o x y ,   (  l - 6 C ) a l k o x y   o r  

a m i n o j   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t   t h e r e o f ;  
10  c h a r a c t e r i s e d   in  t h a t « -  

(a )   a  p h e n o l   d e r i v a t i v e   of  t he   f o r m u l a   II  s e t   out   b e l o w  

is   r e a c t e d   w i t h   an  a l k y l a t i n g   a g e n t   of  t h e   f o r m u l a   X . C H 2 Z  
w h e r e i n   X  i s   a  s u i t a b l e   l e a v i n g   g r o u p ;  
(b)   an  amine   d e r i v a t i v e   of  t he   f o r m u l a   VI  s e t   out   b e l o w  

15  i s   r e a c t e d   w i t h   an  e p o x i d e   of  t he   f o r m u l a   IV  s e t   o u t  

b e l o w :  

(c )   a  p r o t e c t e d   d e r i v a t i v e   of  t he   f o r m u l a   VII  s e t   o u t  
b e l o w   w h e r e i n   Q  -Is  a  s u i t a b l e   p r o t e c t i n g   g r o u p   i s  

d e p r o t e c t e d ;  

20  (d)  f o r   a  c o m p o u n d   of  f o r m u l a   I  w h e r e i n   Z  is   c a r b o x y ,   a n  

e s t e r   or  amide   of  t he   f o r m u l a   I  in  w h i c h   Z  is   r e p l a c e d   b y  

a  r a d i c a l   of  t h e   f o r m u l a   —  CO.R^  w h e r e i n   R6  is   a m i n o ,  
(1—  6 C ) a l k o x y ,   p h e n o x y   or  b e n z y l o x y ,   i s   d e c o m p o s e d ;  
(e )   f o r   a  c o m p o u n d   of  f o r m u l a   I  w h e r e i n   Z  is   c a r b a m o y l ,  

-■&  an  e s t e r   of  f o r m u l a   I  in  w h i c h   Z  is   r e p l a c e d   by  a  r a d i c a l  

of  t he   f o r m u l a   -C0R7  w h e r e i n   R7  is   (  l - 6 C ) a l k o x y   ,  p h e n o x y  

or  b e n z y l o x y ,   i s   r e a c t e d   w i t h   a m m o n i a ;  
( f )   f o r   a  c o m p o u n d   of  f o r m u l a   I  w h e r e i n   Z  i s  

h y d r o x y m e t h y l ,   t h e   c o r r e s p o n d i n g   a c i d   of  f o r m u l a   I  
30  w h e r e i n   Z  is   c a r b o x y   or  an  e s t e r   of  f o r m u l a   I  in  w h i c h   Z 
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is   r e p l a c e d   by  a  r a d i c a l   of  the   f o r n u l a   -CO.R7  as  d e f i n e d  

in  (e )   a b o v e ,   1b  r e d u c e d ;   o r  
(  g)  f o r   a  c o m p o u n d   of  f o r m u l a   I  w h e r e i n   one  of  R2  and  R3 

1b  h y d r o g e n   or  ( l - 3 C ) a l k y l   and  t he   o t h e r   of  R2  and  r3  1b  
5  h y d r o g e n ,   an  a i i n e   of  t he   f o r m u l a   V I I I   w h e r e i n   R8  1b 

h y d r o g e n   or  (1—  3 C ) a l k y l   is  r e d u c e d ;  

w h e r e a f t e r ,   an  a c i d   of  f o r m u l a   I  w h e r e i n   Z  i s  

c a r b o x y   may  be  c o n v e r t e d   to  the   c o r r e s p o n d i n g   amide   (R*  

is   a m i n o )   or  e s t e r   (R*  is   (  l - 6 C ) a l k o x y )   by  a  c o n v e n t i o n a l  
10  a m i d i f   i c a t i o n   or  e s t   e r i f   i c a t i o n   p r o c e d u r e ,   and  an  a l c o h o l  

of  t he   f o r m u l a   I  w h e r e i n   Z  is  h y d r o x y m e t h y l   may  b e  

o x i d i s e d   by  a  c o n v e n t i o n a l   p r o c e d u r e   to  t he   c o r r e s p o n d i n g  
a c i d   (Z  is  c a r b o x y ) ;  

w h e r e a f t e r ,   when  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  
15  s a l t   is  r e q u i r e d ,   t he   compound   of  f o r m u l a   I  in  f r e e   b a s e  

fo rm  o r ,   when  Z  i s   c a r b o x y   in  z w i t t e r l o n i c   form  i s  
r e a c t e d   w i t h   t h e   a p p r o p r i a t e   a c i d   or  b a s e   u s i n g   a  
c o n v e n t i o n a l   p r o c e d u r e ;   and  when  an  e n a n t i o m e r   i s  

r e q u i r e d ,   t he   c o r r e s p o n d i n g   r a c e m a t e   of  f o r m u l a   I  i s  
20  r e s o l v e d   u s i n g   a  c o n v e n t i o n a l   p r o c e d u r e ,   or  one  of  t h e  

above—  d e f i n e d   p r o c e d u r e s   is  c a r r i e d   ou t   u s i n g   a n  

o p t i c a l l y   a c t i v e   s t a r t i n g   m a t e r i a l ;   and  w h e r e i n   R1,  R2  , 
R3,  Z  and  R*  h a v e   any  of  the   m e a n i n g s   d e f i n e d   a b o v e .  
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